


Popular Astronomy. 


Vol. XXX, No.1 JANUARY, 1922 Whole No. 291 








ASTRONOMICAL NEWS FROM RUSSIA. 


Some items of interest to astronomers will he found in the following transla- 
tion of a letter from a member of the staff of the Pulkovo Observatory. We 
cannot see that any harm can result from publishing them. 
no comment on the political situation in Russia. 

Madame Ceraski will be recalled as an efficient assistant of her husband 
and the discoverer of many variable stars on the photographs taken at Moscow, 
chiefly by M. Blajko, who was formerly assistant there and may still be there 
In view of her successful astronomical work and her wifely devotion to her 
husband, she would seem to be a fitting person to receive aid through the 
American Relief Administration, Russian Department. If we are able to obtain 
exact information as to her present address, 
it to any who may be interested. 

We have received information from another source that under the princi- 
ples of the Soviet Government, the State has the right to appropriate for public 
instituit‘ons personal librarics and books and publications sent to individuals. It 
may therefore happen that publications sent to individuals fail to reach them 
personally, but may be diverted to some astronomical institution, where it is 
assumed they may be consulted by persons interested in that branch of science. 
It is not yet certain that delivery of scientific publications, by ordinary mail, 
can be made in Russia, but we are trying certain experiments in this direction. 

The picture of the Pulkovo Observatory from the air was received with 
this letter and will doubtless be of interest to many readers who may not have 
seen a picture of this notable institution —E B.F. 


The letter contains 


we shall be glad to communicate 


“T have just received your cards of Sept. 8 and 16 and | thank you 
for them. It isa day of rejoicing when we receive any news from the 
outside world. I have not received any of the books mentioned. If 
I am able to go to Rome next year to the International Astronomical 
Union, I shall inquire where the books may be found. The possibility 
of going abroad is indeed very small. First, it is difficult to obtain 
permission to leave Russia, and second it is very hard to obtain enough 
money because of the low value of Russian paper money in foreign 
countries. The same is true of a possible expedition to observe the 
eclipses of the sun in 1922 and 1923. If the latter should be possible 
for us, we might meet each other in America! 

Comet Dubiago was observed only very little. That is quite natural 
because we have no published data. It is rare for us to see any new 
publications here. 

Blumbach is now director of the Bureau of Weights and Measures 
in Petrograd in place of the late Professor Egarof. 

Ceraski is still alive, but is very weak. After giving up his profes- 
sorship in Moscow, he went to Theodosia in the Crimea, where he has 
been living this year. The difficulties through which he passed there 
during the last year, on account of the war, have obliged him to return 
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to Moscow. I do not know whether he has already returned to Mos- 
cow. Since 1913 he has been so feeble that he could not walk alone. 
If he is still alive, it is owing to his energetic wife. 

The instruments for our branch observatory at Simeis and also for 
our other branch at Nikolajeff are still at Grubb’s in Dublin and we 
are trying to get them. It all depends on whether the government will 
furnish the necessary amount of money (gold). ‘ 

Stratanoff is now professor at the University of Moscow and is 
starting a central astrophysical observatory. He has obtained rather 
large funds and is first organizing the staff. The young people who 
are invited to join the staff have to study three years: one year in 
Moscow in the Physical Institute with Professor Lazareff; one year 
in Pulkovo, and one year abroad. For each of these there is, besides 
a salary, also a monthly provision. After finishing these studies, each 
person must work three years for the astrophysical institute; after 
that he is free, and can decide to do what he likes. 

Pulkovo, Oct. 22, 1921.” 
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ABSTRACTS OF PAPERS 


THE RADIAL VELOCITIES OF 594 STARS. 
By J. S. Praskxetrt, W. E. Harper, R. K. Younc, ann H. H. PLAsKetrt. 


This work, which will appear as Vol. II, No. 1, Publications of the 
Dominion Astrophysical Observatory, has been the main work of the 
observatory since actual observing commenced in May 1918. 

The stars were selected, in codperation with the Mt. Wilson Ob- 
servatory, from those in Boss’s Preliminary General Catalogue north 
of the equator, which had not been previously observed for radial 
velocity. The programme as prepared for this observatory consisted 
of 770 stars in the alternate (even) minutes of right ascension. Of 
these 770 stars 50 around the eighth photographic magnitude or faint- 
er were postponed for lower dispersion, leaving 720 stars to be ob- 
served. As 183 of these 720 stars proved to be spectroscopic binaries 
or otherwise unsuitable, there were left 537 constant velocity stars, of 
which 3287 plates were obtained and measured, for the main list. In 
addition a list of the “gamma” velocities of 22 spectroscopic binaries, 
whose orbits have been determined here from 544 plates, and a table 
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of the estimated velocities of 35 binaries from 206 plates are given, 
making a total of 594 radial velocities. 

The observations were all made with single prism dispersion, 34 A 
to the millimetre at Hy until Aug. 12, 1919 and 29 A after that date, 
when a larger angle prism was substituted. All the stars whose spectral 
type is FO or later, provided the lines are sharp, were measured on the 
spectro-comparator, and the earlier type spectra on micrometer engines. 
Inter-comparison of computed and measured values of the standards 
on the spectro-comparator gives confidence that the resulting velocities 
with this instrument, are free from appreciable systematic error, which 
has been confirmed by the agreement of the velocities of some stars 
obtained in common here and at other observatories. For the micro- 
meter measures, the wave-lengths of the lines used have been obtained 
from the best known values and, as the same wave-lengths have been 
used throughout, any future change in wave-length can readily be 
applied to the velocities. 

As the average number of spectra obtained and measured per star 
is 6.1 and, as the accordance in these well defined stellar spectra is 
generally excellent, the mean velocities should be reliable. Some 
measure of the accuracy is given by the probable errors as determined 
in the usual way from the residuals, from the mean velocity, of the 
individual plates. An idea of their general magnitude may best be 
obtained by dividing the stars into three groups according to the 
method of measurement and the number and quality of the spectral 
lines. All the stars of type FO to M, with the exception of a few 
fuzzy lined F’s, have been measured on the spectro-comparator and 
form the first group with probable errors of the mean ranging between 
+ 0.1 and@ about + 1.0 and of a single plate between +0.2 and 
+ 2.5 km per second, with average errors of +0.5 and + 1.2 re- 
spectively. The second group includes the A and B type stars with 
fairly sharp and numerous lines, measured on micrometer engines, the 
probable errors ranging from about + 0.5 to +1.5 for the mean 
velocity and from + 1.2 to + 3.5 for the single plate. The third group 
includes those stars, mostly of the A type in which the few lines present 
are broad, diffuse and frequently lacking in contrast. In many of these 
only broad Hy and H8 were measurable and the accidental errors are 
high, ranging from about + 1.0 to + 4.0 for the mean and + 2.5 to 
+ 10.0 km per second for the single plate. To compensate partly for 
the unavoidable high accidental error of this group, a larger number 
of plates, up to eight or ten, were made of many of these stars. For 
single prism dispersion, the accuracy of these velocities may be consid- 
ered quite satisfactory, and the number of plates obtained increases the 
confidence in the reliability of the results. 

The complete publication will contain, besides descriptive matter, 
tables of the individual velocities of 3493 plates of 572 stars. These 
velocities are summarized in tables of the mean velocities of 537 con- 
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stant velocity stars and of the estimated velocities of the centre of 
mass of 35 spectroscopic binaries. In addition a table of the “gamma” 
velocities of 22 spectroscopic binaries, whose orbits have been deter- 
mined here, is given. 


A PROBABLE INFLUENCE OF THE EARTH ON THE FORMATION 
OF SUN-SPOTS. 


By Luts Ropés. 


From the direct study of about three thousand negatives obtained 
at the Observatorio del Ebro and extending over a period of eleven 
years (1910-1920), the author has arrived at the following conclusions : 

1. There have been formed more spots on the invisible side of the 
sun than on the one facing the earth. This fact is very much more 
conspicuous if we take in account the very great spots only, the ones 
covering more than five hundred millionths of the visible hemisphere. 
The total number of them registered is 101, excluding reapparitions, 
and of these only nine were born between + 70° from the central 
meridian; that is to say more than one-third less than would require 
a casual distribution. 

2. The number of spots born on the east side of the central meridi- 
an is about 25 per cent greater than the number of the ones born on the 
west side. From the nine great spots originated within + 70° from 
the central meridian, there is only one, that of August 19th (No. 505 
of our Boletin) which can be ascribed with certainty to the west region. 

3. Comparing the daily area covered by the sun-spots during the 
months November, December, and January (perihelion) with that 
covered during May, June, and July (aphelion) it is found, for the 
period 1910-20, that the second is about 6% per cent over the first; 
a result which agrees very well with that found by Mrs. Maunder for 
the period 1880-1901. The very great spots born during the aphelion 
are also more than 10 per cent in excess over the ones born in peri- 
helion. 

4. The author has added a new test for the evidence of this ap- 
parent effect of the earth on the formation of sun-spots, by comparing 
the mean monthly area covered in the north and south hemisphere with 
the position of our planet with respect to the same. It has been found 
that when the earth is north of the solar equator the area of the south 
hemisphere is about 6 per cent greater than that of the north and vice 
versa when the earth is south, it is the north hemisphere which has an 
excess of about 5 per cent 

While one can not give too much weight to this result, on account of 
the short period under investigation, it is certainly remarkable that it 
points to the same kind of terrestrial effect upon the sun. This effect 
seems to consist in a sort of a damping influence over the formation 
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of sun-spots; why our earth should have this influence rather than 
Jupiter or Venus, it is very difficult to say. Possibly it could be ex- 
plained assuming that this effect is not a function of mass and distance 
alone, but of some other property—say magnetism or electricity—which 
our planet would possess in a high degree as it possesses the greatest 
density of our system. Anyhow the hypothesis of a direct effect of our 
earth on the sun, which has been proposed by Mrs. Maunder and 
lately verified by Prof. J. Evershed, is gaining ground and deserves I 
think a coordinate and methodical study. 

On examining the plates measured at our observatory I have found 
in agreement with the measures at Greenwich that the mean surface of 
the spots is increasing as they approach the central meridian, to de- 
crease again in the same amount as they recede; this fact seems in 
contradiction with the above conclusions, but as it has been suggested 
by others, it may have an explanation in the internal constitution of 
the spot itself; if it were real, it would be as marvelous as the opposite 
one which has been the object of the present investigation. 


THE RELATION BETWEEN THE DIAMETER OF A PHOTOGRAPHIC 
STAR IMAGE AND ITS MAGNITUDE. , 


By Frank E. Ross. 


Experiments of the writer have led to the development of a new 
formula connecting the rate of growth of images with exposure. It 
is found that the generally accepted Greenwich formula 


Vd=a+bDlogE 


needs modification in order that it may be correct for small images. 
The modification consists in introducing a new constant K in the fol- 
lowing way: 
Vd+K =a+blogE 

and determining K from the measurements. In the case of a series of 
measurements of the writer, the error of the Greenwich formula for 
the smallest diameter was 50 per cent. The new formula reduces these 
errors to zero. The errors are important in photometry. In case the 
smallest diameters obtained are not less than 50,y, as with long 
telescopes, the error of the Greenwich formula is not large, but is apt 
to be mischievous in introducing a small systematic error. 


cases the new formula is to be recommended. The 
formula, 


So in all 
old Scheiner 


d=a+blogE 


fits the small threshold diameters, including a long range of normal 
diameters, very well and should be considered to represent the normal 
action, for it follows mathematically from the extremely simple law 
of light distribution analogous to that given by Bongeur’s law, or 
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Beer's law, as it is sometimes called, in which equal distances, or rings 
of emulsion of equal width, surrounding an image, reduce the light 
intensity by the same fraction. The modification which comes in 
when the images exceed a certain size, necessitating the use of the 
Greenwich equation, must be considered to be an overexposure effect, 
and therefore in its nature a secondary phenomenon. The new formula 
proposed appears to be without physical significance but should be 
useful in astronomical photometry. 


SYSTEMATIC CORRECTIONS AND WEIGHTS OF CATALOGS. AN 
ADDITION TO APPENDIX III OF BOSS’S PRELIMINARY 
GENERAL CATALOGUE. 


By ArtHur J. Roy. 


The complete paper, to be published in pamphlet form, contains 
tables of reductions to the system evolved in Boss’s Preliminary Gen- 
eral Catalogue, and the weights for many of the catalogues published 
in recent years. Attention was called to some of the evidence that the 
P. G. C. system would need revision in the formation of the General 
Catalogue. The progressive nature of the term in right ascension 
varying with the right ascension is shown by the best of the new cata- 
logues as follows: 


Pulkova ’97 —80009 sin a —$0013 cos a 
Greenwich ’01 + .0045 — .0026 
Odessa ’01 + 0075 — .0048 
Pulkova ’06 + .0006 — .0049 
Washington ’07 -+- .0027 — .0088 
Cape ’08 + .0098 — .0104 
San Luis ’10 + .0080 — .0090 
Greenwich 710 + .0106 — .0032 
Albany 713 -+- .0144 — .0180 
Albany 716 -+ .0064 — .0127 


Albany ’16 was derived from about 1200 observations in 1915-17 cor- 
rected for horizontal refraction. 

The corrections to the declinations varying with the right ascension 
are very slight, while those varying with the declination are larger, 
they are not over accordant. 

+70° 465° 460° +55° +50° +45° +40° +35° +30° +25° + 0° 
Odessa 00 =—.28 —35 —.42 —49 —.56 —.63 —.65 —.60 —.59 —.65 —.95 
Pulkova 00 3=—.14 —17 —18 —18 —18 —18 —.23 —34 —35 —.33 —.19 
Wet’n. 07, —.15 —18 —.24 —36 —.51 —.58 —.62 —.65 —.70 —.75 —.86 
Gweh. 10 —.08 —.08 —.12 —.21 —33 —.42 —.40 —.38 —.45 —.48 —.36 
Albany 13° +.06 +.14 +.05 —.04 —.12 —28 —.36 —35 —.40 —.47 —.42 
This Albany ’13 represents the mean result from the four Albany 
observers but, unlike the other authorities, the observed quantities are 
given instead of the smoothed curve. All authorities agree in indicat- 
ing small corrections in the polar regions but south of the equator 
divergences are common. 
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ORBITS OF THREE SPECTROSCOPIC BINARIES. 
By R. F. SANForp. 


These stars were discovered to be spectroscopic binaries from spec- 
trograms taken with the 60-inch reflector at Mt. Wilson, California. 
The second has been announced by Adams and Joy. The spectrograms 
for the determination of the orbital elements have been mostly obtained 
with the above mentioned telescope, although a few plates for the first 
two stars were secured with the Hooker telescope. 


BOSS 2227 
(Spectrum F1. visual magnitude 5.7. absolute magnitude +3.6) 


The first two plates showed this to be a spectroscopic binary. 
Twenty-seven suitable plates were obtained and their velocities fitted 
to a period of 1.5630 days, from which preliminary elements were de- 
rived. A least-squares solution showed that the probable error of a 


single plate of unit weight is + 2.6 km/sec. and gave as final elements 
the following: 


1.5630 days 
0.051 
123°9 + 34°4 
= 30.28+ 1.38km/sec 
J. D. 2422650 .082 + 04.132 
= + 71.3 km/sec. 
= 650,000 km 


r 

e 
w 
K 


a sin 


x 
sj 
i 


m*, sin’ i 
(m+ m,)? 


Attention is called to the considerable size of y. 


0.0045 < 


BOSS 2447 


(Spectrum G2, visual magnitude 6.0, absolute magnitude -+-4.1) 


With the velocities from 27 spectrograms of this star a period of 
19.4589 days was derived. The elements furnished by grouping the 
velocities with this period were once corrected by least squares and 
showed + 1.7 km/sec. to be the probable error of a single plate of unit 
weight and the final elements and their probable errors to be: 


P= _ 19.4589 days 

Y = +12.23 km/sec. 

e 0.206 

em 25255 27-7 

K = 30.28+ 1.38kmi/sec. 
T = J. D. 2422426.634 + 04.384 


a sin i = 5,295,900 km 
m*, sin®i 


(m+ m,)? 


0.0157 ¢ 
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A Oe. 12584 
(Spectrum G6. visual magnitude 5.4, absolute magnitude +8.2) 
Twenty plates of this star have been secured, of which three have 
been made with a camera of seven inches focus replacing the 18-inch 
camera of the usual one-prism combination. The period, 5.414 days, 
may be considered definitive. Approximately half of the plates show 
both spectra, the intensities of whose lines in general are roughly in 
the ratio of 5to 1. A plot of the observed velocities seems best satis- 
fied by circular or nearly circular elements. o is reckoned from the 
instant when the primary has its smallest velocity of approach. Atten- 
tion is called to the association of short period, small eccentricity, some- 
what late spectral class, the faint absolute magnitudes and the very 
large velocity of the center of mass. The following preliminary ele- 
ments are presented: 
P = 5.414 days 
K 64 km/sec. 
K, = 70km/sec. 
T J. D. 2422798 .875 
¥ = —97.5km/sec. 
K, is the amplitude of velocity variation for the secondary star 
From K and K, may be found the ratio of the masses of the two 
components, but both the mass factors and the values of asini 
and a, sini are better derived when the final elements have been 
determined. 


PHENOMENA IN CONNECTION WITH THE EARTH’S TRANSIT OF 
THE PLANE OF SATURN’S RINGS IN _ 1920-1921. 
By E. C. SiipHer. 

The earth crosses the plane of the ring system of Saturn at inter- 
vals of about fourteen and one-half years. This article contains a 
brief discussion of the results of my observations and measures of 
the ring system made with the 24-inch refractor in 1920-1921, when 
this event occurred three times, with the following disclosures : 

First, continued visual and photographic observations showed that 
the rings never entirely disappear in the 24-inch refractor. 

Second, that the so-called reappearance of the rings in February, 
due to the earth passing from the “dark” side to the sunlit side of the 
rings, occurred fully twenty-four hours prior to the ephemeris time. At 
the next predicted transit for August 3 our passage in the opposite 
direction, instead of being early, was apparently late of the ephemeris 
time, but owing to the planet being unfavorably placed for observation 
it was not possible to make an accurate determination. These dis- 
crepancies between the observed and the computed times indicate a 
slight error in the positions of the involved planes. 

Third, four dark gaps were detected in the rings a few days after 
we passed to the sunlit side of their plane in February. These dark 
gaps were symmetrically placed, two on each side of the planet, and 
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were seen with difficulty as narrow breaks in the continuity of the 
rings. Measures of their position placed the outer one on Cassini's 
division and the inner one on the crepe ring, where prominent bright 
points appeared later when the sun and earth were on opposite sides 
of the ring plane and the peculiar bright nodes became visible. This 
suggests that they were places in the ansae where a transverse section 
showed a sparsity of particles. 

Fourth, it was discovered on June 18th that the dark band on Saturn, 
produced by the edgewise projection of the rings, was not single as 
heretofore seen but double, one component being the rings themselves 
and the other their nearby shadow. The components of the double 
were about equal in width, and singularly enough about equally dark, 
the shadow being perhaps slightlvdarker. Measures on the width of the 
double gave 0”.38 for the separation at the margins of the disk, and 
0”.28 at the centre. The dual character of this band explains discrep- 
ancies between computation and observation of its width which some 
observers have tried to explain in other ways, and it provides a criter- 
ion for determining by direct observation the maximum allowable 
thickness for the rings. 

Fifth, it was found for the first time that the luminous nodes seen 
on the ansae when we are on the dark side of the ring (i.e. when 
the earth and sun are on opposite sides of the plane), contained definite 
bright nuclei, about like Mimas, and that the nuclei fell by measure on 
Cassini's division for the outer pair of nodes, while for the inner nodes 
the two nuclei in each were shown by like measurement to fall on the 
inner and outer boundaries of the crepe ring. 

Briefly, the fact that a faint impression of the form of the rings 
was visible from their dark side, synchronously with the nodes; that 
before the nodes were really visible, a bright point, a node in embryo, 
was detected and measured where Cassini’s division lies; and finally 
the fact that the luminous nodes become conspicuous only when the 
earth and the sun are somewhat out of the ring plane, all tally with 
the previously mentioned facts to suggest and support the seemingly 
satisfactory interpretation that all of the luminosity seen from the dark 
side of the rings comes from sunlight shining through Cassini’s di- 
vision combined with that which filters through rings A and C, which 
are partially transparent, as the visual and photographic observations 
of former years show that they transmit the image of the ball of 
Saturn. 


FURTHER NOTES ON SPECTROGRAPHIC OBSERVATIONS OF 
NEBULAE AND CLUSTERS. 


By V. M. SirpHe_er. 


In this paper I gave some further results secured, mainly during the 
past year, in the spectrographic study I have been making on spiral 
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nebulae and globular star clusters. As this investigation has progressed 
it has appeared desirable to get data that might be fairly representative 
of the spirals and the clusters, and hence certain objects have been 
added to the observing lists although they are fainter than others that 
could have been chosen. The nebulae and clusters of this list, in con- 
sequence, average fainter than those previously observed, and the ex- 
posures have been either longer or the negatives are of less strength, 
and so some of the velocities are of lower accuracy than those of the 
brighter objects observed earlier. 

The instrumental equipment has remained practically as formerly 
described. The measurement of the plates was carried out with the 
Hartmann spectrocomparator, in a satisfactory manner. Each object 
has been observed but once, and where the resulting velocity has seemed 
very uncertain this has been noted in the accompanying table under 
Remarks. 

The results shown in the table fully maintain the high average velo- 
city I reported some years ago for the spiral nebulae. And it is also 
seen that, as before, the velocities are almost invariably positive, only 
one nebula in the list shows a negative velocity and it is but slightly 
so. It is an interesting fact that the spirals with velocity of approach 
are all in one small region of sky (Andromeda-Triangulum). Also in 
another small region of sky in Cetus are three spirals all of very high 
velocity of recession. Such group motions are being further studied. 

The object N. G. C. 5195 is of interest because it is the circumfer- 
ential component of and obviously physically connected to, the Great 
Whirlpool Nebula, M 51 == N.G.C. 5194. As is seen in the table the 
velocities of the two objects are of the same order, within the accuracy 
of the measures, and further observations will be needed to decide 
whether or not there is spectrographic evidence of rotation of the com- 
bined system. The nebulae N. G. C. 278 and 3034 are exceptional be- 
cause of the type of spectrum they possess; the great majority of the 
spiral nebulae show an approximate solar type spectrum. The spectro- 
grams of N. G. C. 2841 and 3034 indicate some slant of their spectral 
lines, implying rotation about an axis, such as has ben established here 
for a number of other spirals. 

Unlike the spiral nebulae, the globular star clusters I found a few 
years ago possess generally velocities of approach. The clusters of 
this list, however, do not strongly display the negative velocity ten- 
dency. There is also some evidence that neighboring clusters have 
comparable velocities. These five added to the ten clusters I observed 
earlier make the average velocity about 70 kilometers of approach, and 
the mean, disregarding sign, 125 kilometers. This places the velocity 
of these clusters intermediate in magnitude between that of the bright 
stars of our stellar system and that of the spiral nebulae. 
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SOME RECENT RESULTS OF PLATE TESTS AT THE 
HARVARD ASTRONOMICAL LABORATORY. 


By Hartan TRUE STETSON. 


At the twenty-fourth meeting of the Society, some results were pre- 
sented from an investigation of plate errors with the thermo-electric 
photometer indicating a probable error for a single image of from 
0™.05 to 0".08 for ordinary plates, and from 0".05 to 0™.06 for plate 
glass plates. As these errors were five or six times the probable error 
of measurement with the photometer, search has been made for some 
means of manipulation which might reduce the size of these residual 
errors to perhaps half the value given. 

Investigations have been made to determine the varied effects pro- 
duced by slow and fast drying, and drying in different positions. A 
valuable suggestion from Dr. Ross led to the experiment of presoaking 
each plate between exposure and development, with the result that a 
considerable gain in precision was secured. 

Data now at hand shows that marked improvement has been obtained 
by meeting the following conditions: 

1. Plates soaked in water (65° F.) for one hour between exposure 
and development. 

2. Developed in hydroquinone developer (Wallace formula). 

3. Dried in still air on edge, corner down. 

Under such circumstances, the average probable error for a single 
star image as measured was 0".033. This gain in accuracy made it 
possible to trace a systematic error attributable to a slight variation in 
focus of 0™.005 in the testing apparatus. When this correction was 
applied, a final result for the probable error of a single image of 
+ 0™.022 was obtained. It is perhaps advisable to remark that the 
present investigation concerns focal images with disks about 0.1mm 
in diameter. 


THE DIURNAL VARIATION OF CLOCK RATES. 
By R. H. Tucker. 


Hourly rates of pendulum clocks during the night, as determined by 
transits of stars with our meridian circle, differ systematically from 
the average hourly rates during periods of one day. From observations 
of clock rates at the Lick Observatory, during the interval 1905 to 
1921, the clocks have been found to run 0°.004 per hour faster at night 
than the daily rate at the same epochs. 

Clock rates from observations in the daytime, during the progress 
of fundamental work, confirm the systematic character of the diurnal 
variation. But the observations at night are sufficient, alone, to estab- 
lish the variation, since an excess at night must be compensated by a 
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deficit in some other period of the twenty-four hours. The probable 
error of the mean value of the observed excess of hourly rates at night 
does not exceed one tenth part of the computed value. 

The double amplitude of the variation in the daily rates of our 
clocks is close to 0%.2, which is at least twenty times as large as any 
change of rate that could be due to change of temperature in our well 
protected clock cases, where the daily range of temperature rarely ex- 
ceeds a fraction of a degree. We are concerned here only with the 
range of temperature during periods of one day each. 

The effect of the variation of clock rates has not been sensible in the 
determination of our right ascensions, as a rule, since the rate of the 
clock has generally been adopted from the observed values of clock 
errors during the period of observation. In work of a fundamental 
character the maximum error would occur at an interval of six hours 
from mean epoch, or near sunset and sunrise when the mean epoch is 
near midnight. This maximum error would be between two and three 
hundredths of a second, for interpolated clock corrections, and the 
errors at the two opposite epochs of the day would balance in their 
effect upon right ascensions thus derived. 

This diurnal variation of clock rates accounts for the deviations of 
observed clock errors from interpolated errors, near sunset and sun- 
rise ; and this has been done without reference to the actually observed 
deviations at those epochs of the day. 


THE ELGIN OBSERVATORY. 
By Frank D. URI. 


The Elgin Observatory was established in 1909 by the Elgin 
National Watch Company for the purpose of obtaining an accurate 
time service for use in the adjustment and regulation of the watches 
of its manufacture. The observatory was designed after suggestions 
of Professor W. W. Payne who has served continuously as its director. 

The instrumental equipment consists of a 3-inch transit with mi- 
crometer by Warner Swasey; it is provided with magnitude screens 
and a transit-micrometer self-registering attachment designed and 
manufactured in our own machine shop; an Eastman personal equation 
machine for use with key observations; a Gaertner level-tester; a 
Warner & Swasey chronograph; four Riefler clocks, two of which are 
of the finest type, sealed in glass jars and running in a constant tem- 
perature vault. A Tillyer thermo-regulator through a system of relays 
controls the heating circuit of the clock vault consisting of 54 electric 
lights. The vault is maintained at a temperature of 81° F. The 
observatory also has a complete set of meteorological instruments, in- 
cluding a Friez quadruple register. A small radio receiving station is 
maintained ; it is equipped with automatic recording apparatus devised 
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by F. D. Urie, by means of which incoming radio time signals are 
recorded on the observatory chronograph. . 

The observatory is located in a quiet part of the city apart from the 
factory grounds. Time is distributed throughout the factory by means 
of electric sounders which are directly connected with the mean time 
clock, Riefler No. 224, of the Elgin Observatory. Lantern slides of 
the building and equipment were shown. 


PROGRESS IN THE CHRONOGRAPHIC REGISTRATION 
OF RADIO TIME SIGNALS. 


By Frank D. URIE. 


This paper described the various circuits and apparatus that have 
been used by the writer since October 1914, for the purpose of record- 
ing radio time signals on the chronograph. The present method em- 
ploys a very sensitive sound relay which will break and make an elec- 
trical contact on an extremely feeble sound impul&Se. The telephone of 
the receiving set is fastened to the transmitter of the sound relay which 
in turn operates the chronograph. Time signals from Annapolis have 
been recorded at Elgin, Illinois, using an indoor loop aerial consisting 
of 100 turns of magnet wire wound on a frame 4 by 6 feet. 


THE SAN DIEGO RADIO TIME SIGNALS. 
By Frank D. URIE. 


During January and February 1921, with the radio recording ap- 
paratus described in the preceding paper, seventeen good chronograph 
records of the San Diego (California) radio time signals were ob- 
tained by the writer at the Elgin Observatory. On each of these days 
ciironographic records of the Arlington radio time signals were also 
obtained, 3 hours ahead of the San Diego signals. A comparison was 
made between the San Diego and the Washington time signals, after 
applying corrections for (a) the lag of Arlington, (b) the error of 
Washington, both as given by the Naval Observatory, and (c) the 
change in correction of our mean time clock, Riefler No. 224, between 
signals. 

The investigation showed that the difference between the San Diego 
and the Washington time signals was not constant, and amounted at 
times to more than one whole second. 


INTERNAL MOTION IN FOUR SPIRAL NEBULAE. 
By AprRIAAN VAN MAANEN. 
From four nebulae which have been measured, viz; Messier 101, 


33, 51, and 81, the evidence for internal motions thus far derived is 
given in the table. 
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Focal Interval No. 
Object. Instrument. Length. in years. 4 rot. p.e. uw rad, p.e. Points 
M101 60-in. 25 feet 5 +0”.021* +0”.001 +0”.005* +0”.001 87 


“ 


Crossley 18 feet 9 +0 020 +0 02 +0 6 +0 2 © 
Crossley WWfeet 15 +0 012 +0 .002 +0 .007 +0 .002 46 


“ 


M 33 60-in. 25 feet 10 +0”.020 +0”.003 +0”.006 +0”.002 30 
" o 80 feet 5 +0 .014 +0 004 +0 012 +0 .004 21 
M 51 a 25 feet 11 4-0".019 +0”.001 +0”.008 +0”.001 79 
M81 i 25 feet 6 4-0”.020 +0”.004 +0”.017 +0”.003 52 
si _ 25 feet 11 +0 .038 +0 .001 +0 .013 +0 .001 104 


*Including the measures by Mr. Nicholson. 


All pairs of plates show the same type of motion, and, when we keep 
in mind the different numbers of points measured, the agreement of 
the motions derived for a given nebula from different pairs of plates 
is as satisfactory as can be expected. The rotational components 
would correspond to the following periods: For Messier 101, 85,000 
years; for Messier 33, 160,000 years; for Messier 51, 45,000 years; 
for Messier 81, 58,000 years. In Messier 101 the linear rotational 
component, as derived from various points seems to be independent 
of their positions but for Messier 33, 51 and 81 there appears to be 
some increase of motion with distance from the center. 

All four nebulae show a large radial component outward, which 
for Messier 101 is 32 per cent of the rotational component; for 
Messier 33, 48 per cent; for Messier 51, 42 per cent; for Messier 81, 
34 per cent. In all cases, however, the displacements seem to repre- 
sent a motion along the arms of the spiral more closely than a rota- 
tion; for Messier 101 there seems to be a small additional motion 
inward, while for Messier 33, 51, and 81 this additional motion is 
outward. But in all these cases the component perpendicular to the 
arms is small and well within the limits of errors. 

The close agreement of the direction of the displacements with the 
spiral arms suggests that we may have here a realization of the 
motions described by Jeans in his Problems of Cosmogony and Stellar 
Dynamics, quoted freely in the following lines. “If so, we must sup- 
pose that before the formation of the spiral arms the nebular masses 
were rotating and had reached a lenticular shape. The formation of 
Laplace’s ring requires perfect symmetry of the mass about the axis 
of rotation. The distances of adjacent masses in space are in general 
so great that their gravitational influence will be extremely small, 
but even the slightest external gravitational field will be sufficient to 
preclude the formation of a ring; instead of this the matter will be 
thrown off at two antipodal points. The first elements of matter 
thrown off from these two points form in themselves a tide-generating 
system and the region of ejection will concentrate more and more 
at two points as the motion proceeds. The result is the extension 
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further and further in the equatorial plane as the evolution of the 
nebula proceeds. The determination of the space of the arms seems 
to be, at present, beyond the reach of mathematical analysis, but the 
long streams of gas must become longitudinally unstable and will 
tend to break up into condensations or nuclei.” 


ATOMIC STRUCTURE. 


By Frank W. Very. 


Atoms are spherical aggregates of electrons and in solids are ar- 
ranged in several systems of piling whence comes cyrstalline struc- 
ture, as originally suggested by Swedenborg and now confirmed by 
X-ray analysis. But besides the juxtaposition of spherical bodies 
there is a distinct orientation of the atoms in their complexes, de- 
pending on the relatively fixed positions and inter-relations of certain 
interior electrons; and in addition to these tri-dimensional relations, 
spectroscopic science makes known yet other properties which are ex- 
plained as due to orbital revolutions of electrons in two-dimensional 
order, or in some cases to oscillations which are likewise in a plane. 
A threefold electronic structure will explain and reconcile these 
diversities. 

It is assumed that an electron is a nearly spherical vortex in the 
universal aura (again following Swedenborg’s doctrine of elementary 
vortex-particles) and that it advances by its indrawing pole. The 
mass-giving electrons to the number of tens of thousands are ar- 
ranged in one or more pairs of concentric spherical shells, composed 
of equal numbers of rapidly revolving electrons, but with opposing 
directions of revolution in the respective components of a pair. There 
is thence electrostatic attraction (since opposite presentation gives 
opposite electric sign and opposite electricities attract), but electro- 
dynamic repulsion which increases with the rapidity of orbital mo- 
tion until the velocity of light is reached, when the thing goes to 
pieces. This is radio-active disintegration of the atom which takes 
place in very heavy atoms where extreme condensation gives very 
rapid revolution under strong central forces and thence dispersal by 
centrifugal force if limiting values are exceeded. 

The addition of a new pair of electronic spherical shells gives an 
additional chamber to the atom, a sudden increase in the atomic 
volume, an upward wave in the curve of thermal properties, and 
room for the display of an extra number of the relatively fixed elec- 
trons forming a second group (which make up the Moseley number). 
These give to the atom its chemical properties and are revealed by 
the X-ray analysis. But besides these, there is strong evidence of a 
third group of electrons, also precisely equal to the Moseley number 
and disposed like the second group in the intra-atomic chambers, but 
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equatorially, owing to their rapid revolution. These are arranged in 
spaced orbits, constituting Vegard’s rings, and are responsible for the 
X-rays emitted from metallic anticathodes. 

Hull’s X-ray analysis of an iron crystal shows that the electrons 
of the central octets are disposed along the common diagonals of 
concentric cubes. If the forces acting between these electrons were 
purely electrostatic, the alternate cubes should have their diagonals 
in planes 45° apart by mutual repulsion. Since this relation is not 
found, it follows that the individual electrons are revolving in tiny 
rings and are therefore magnetons and have their orbits parallel along 
a given diagonal which is their common axis. Parson has made a 
similar supposition for the outer set of valent electrons. In further 
confirmation of this supposition, if chemical union were wholly due 
to electrostatic attraction, no reason is apparent why a single negative 
electron might not serve as the chemist’s “bond” between two positive 
nuclei. But apparently it is necessary that there shall be two electrons 
to form the bond, which suggests that the union is due to the coming 
of two magnetons (shared by two atoms) into positions of parallel- 
ism and similar electronic revolution, and that this is the explana- 
tion of Langmuir’s “covalency.””. The two electrons of the Moseley 
number in helium, and the central pair in every atom of greater atomic 
weight than helium may, indeed, be oscillating and not revolving, as 
Langmuir supposes, but these are not concerned with chemical union. 
Hydrogen also, with helium, is peculiar in that these two enter into 
the composition of all the other atoms, possibly in conjunction with 
a third substance. 

The presence of the mass-giving electrons in the atom is made 
known by the chemist’s balance. They give the atom nearly all of its 
atomic weight and its thermal properties. When their circular orbital 
motions are disturbed by a thermal shock, they are thrown into spirals 
and if the motion be very intense, the spirals are forced either pole- 
wards, or inwards, forming smaller spires and more rapid frequencies, 
which explains the movement of the maximum in a continuous spec- 
trum towards shorter wave-lengths with increasing temperature. 

The presence of these thousands of mass-giving electrons is further 
brought in evidence when they are disturbed, not by a thermal shock, 
but electrically. Thus when iodine vapor is illumined by the strong 
green mercury line, Wood finds that the iodine emits a resonance 
spectrum in which something like 50,000 lines appear between wave- 
lengths 0.5» and O.8p. These represent the perturbations of the in- 
dividual electrons. The lines are arranged in groups which presumably 
correspond to as many strands of the spherical shells. Swedenborg 
supposed that there were within the elementary particles these strands 
of minute components in perpetual circulation and that these were in 
mutual contact. The existence of the strands of constituent particles 
and of their motion is confirmed, but they are not in contact. 
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The forces between the mass-giving electrons in an undisturbed 
atom are so completely balanced that their presence is not shown by 
either chemical, electrical, or magnetic properties. These are wholly 
due to the comparatively small number of supernumerary electrons 
forming the second and third groups. These are relatively free, owing 
to the protection of the enclosing shells. Their vibrations, if un- 
damped, give characteristic line spectra. Whether the atom shall be 
magnetic or diamagnetic depends upon the resultant of the summation 
of the various diverse revolutions of these supernumeraries. If all of 
the revolutions in an atom were in the same sense, there could be no 
other motion, for the whole universe would be held fast in a rigid 
magnetic grip. 

By the hypothesis here presented, it is no longer a puzzle why the 
Moseley number is proportional approximately to half the atomic 
weight, for there are really two equal Moseley numbers and their sum 
increases very closely in the ratio of the atomic weights. In brief, the 
structure of the atom is supposed to be made up of successive cham- 
bered “cells” between layers of revolving mass-giving electrons, with 
revolving spaced rings of supernumeraries and normally equal num- 
bers of geometrically disposed fixed electrons, also arranged in “layers” 
in the cells. Whatever view is finally accepted as to the inner atomic 
structure must harmonize all known facts. This cannot be said of the 
prevalent hypotheses. The chemists and the physicists have been talk- 


ing about different things. A combination of view points is emphat- 
ically needed. 


SOLAR HOT-BOX STUDIES. 
By Frank W. Very. 


The bulb of a black-bulb vacuum-thermometer was placed at the 
center of a cubical brass box, 3 inches on an edge, lined with asbestos 
paper and closed at the top by a vacuum-bulb sealed to the edges by 
plaster of Paris. Comparisons on two days showed practically no 
difference from the addition of an extra vacuum-chamber with its two 
layers of glass. The slight extra heat-retaining power of two extra 
thicknesses of glass, the order of interposition being: 


glass, vacuum, glass, air, glass, vacuum, 


was compensated by the loss from extra reflection and absorption of 
the incoming solar rays. The excess over air temperature in the middle 
of the day in August was a little over 30°C. How then, it may be 
asked, is it possible to reach temperatures above the boiling point of 
water in a horizontal solar hot-box by unconcentrated radiation? This 
is the answer: 


The brass box was losing heat by radiation, penetration and convec- 
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tion from five exposed faces; and this was very nearly the whole 
source of elimination of the bottled energy, because convection in the 
upward direction was entirely prevented, while almost no long-waved 
radiation could escape through the glass. If, however, we could cause 
the box to collapse, so that its five faces were reduced to one face, it 
would seem that a temperature-excess something like five times as 
great might be produced; and this is exactly what happens when a 
wide and shallow box is used, with bottom and sides rendered almost 
nonconducting. The excess of some 30°C., obtained in the brass 
cubical box, becomes 150° C. in a wide and well protected hot-box of 
the most approved construction. By the use of a many layered roof 
by which convection is impeded, and with different absorbent media, 
it is possible to dispense with the vacuum-chamber. 

The black-bulb thermometer in vacuum is a pretty fair actinometer, 
or rather pyranometer, since radiation reflected from the sky (about 
11 or 12 per cent of the sun’s rays with a high sun) is included in the 
measurement, and it is also about the simplest sort of a “greenhouse” 
that we can get. The following comparison has been made between 
a naked, cylindrical, black-bulb thermometer (1) horizontally exposed 
with its bulb pointing in the direction of the sun’s hour circle near 
mean noon, and a similar vacuum-thermometer (2) : 


August 23 Air 22°9C, (i) 7-3. (2) 56°1C. 
August 25 22.9 ke 56.8 
Mean absolute T = 295.9 310.5 329.45 
Radiating surface, S = 5.612 cm? 2.75 cm? 
Horizontal section, S’ = 1.732 0.875 


The reduction is made by formulae which I have given in the Publi- 
cations of the American Astronomical Society, 2, 90, 1912, derived in 
part from my own experiments and which here receive further con- 
firmation. Kurlbaum’s constant is used in the Stefan formula, but with 
Langley’s correction for the imperfect absorption of lampblack which 
raises it to the higher value now more favored. 








(C. G. S. units) Convection C, = 0.0014089 Cc. = 0 
Penetration 1 = 0.0020396 P. = 0 
Radiation R, = 0.0020634 R. = 0.0052124 
C+P+4+R= 0.0055119 0.0052124 
Solar + sky radiation (C. G. min.) 1.1185 1.1241 
Allowance of 11% for sky radiation 0.1230 0.1236 
I’= horizontal intensity (sun) 0.9955 1.0005 
I (normal) = I’ sec ¢ I, = 1.174 I,= 1.180 


A correction for the loss by reflection from glass in (2) and reduc- 
tion factors for the respective surfaces have been applied, and the 
result is entirely satisfactory. It shows the possibility of rescuing 
numerous observations with sun-thermometers from oblivion. These 
have hitherto remained unreduced, or have yielded impossible values 
for lack of a knowledge of the proper mode of reduction. The analy- 
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sis assigns the proportional part which each of the several modes of 
thermal dissipation exerts. The use of the glass roof in the greenhouse 
is shown to be not solely to retain warm air and to prevent its im- 
mediate removal by convection and penetration, but considerably more 
than one-third of the effect in an ordinary greenhouse is due to the 
“trapping” of radiation of long wave-lengths, into which the sun’s rays 
have been converted after absorption by a dark background, for the 
relative proportions of the losses in an ordinary greenhouse are not 
very different from those of the naked black-bulb thermometer. 


OBSERVATIONS OF 12 LACERTAE. 1919, 1920, 1921. 
3y R. K. Youne. 


Investigations of the orbit of this star have been published in the 
Publications of the Dominion Observatory, 3, No. 3 and in the Publi- 
cations of the Dominion Astrophysical Observatory, 1, No. 2. The 
chief facts brought out were: 

(1) The period 0.193089 day is constant or so nearly so that any 
secular change could not be detected in the interval of four years. 

(2) The shape of the radial velocity curve is not constant. Some- 
times the amplitude is 70 km or more and at other times it is very small 
or zero. 

(3) The spectrum lines undergo periodic variations in width and - 
sharpness, being wide and diffuse at or near periastron and sharper 
and narrower at apastron. 

(4) The calcium lines exhibit a smaller amplitude than the other 
lines and are sharp and narrow. 

(5) The velocity of the center of mass as determined from the 
hydrogen and helium lines is slowly varying. 

(6) The velocity of the center of mass determined from the 
calcium lines shows the same variation from year to year as that from 
the other lines in the spectrum. 

The observations have been continued during the past three years 
for the purpose of following the changes indicated in (5) and (6). 
The results for the velocity of the system in km/sec. for the seven 
years observation are, 


1913 1914 1915 1918 1919 1920 1921 
H and He —8.5 —11.3 —15.6 —19.1 —19.5 —15.6 —13.8 
Ca —10.6 —11.8 —18.8 —20.3 —18.2 —17.5 —15.3 
It can be seen from these numbers that the lowest negative value has 
been reached and that the value of the velocity of the system for the 
4-hour variation is returning toward its value in 1913. The calcium 
lines have shifted with the other lines. As pointed out in a former 
publication this fact is of importance in interpreting the origin of the 
calcium in this peculiar class of stars. Plates will be obtained from 
year to year to obtain a value for the long period variation which seems 
to be about fifteen or twenty years. 
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ORBIT OF THE SPECTROSCOPIC BINARY BOSS 5442. 
By R. K. Youna. 
Boss 5442 (R. A. 1900, 21" 04™.4, Dec. + 29° 48’, type B8, magni- 


tude 5.6) was announced as a binary from this observatory. Volume 1, 
No. 10 of the publications. The approximate elements are as follows: 


Period = 3.3137 days 
Eccentricity = 0.0 
Semi-amplitude = 21km 
Velocity of system = —25km 


Maximum positive velocity, J. D. 2422522.100 


The star has narrow and sharp lines: Calcium K, 4128, 4131 of 
silicon, Hé and Hy of hydrogen, and 4481. Although the lines are 
few in number remeasures of the same plate usually agree within a 
kilometer or so. In spite of this fact the fifty-four observations ob- 
tained of the star give a very ragged curve and it is felt that there are 
complications in the system not yet discovered. The observations taken 
in 1921 are at least five kilometers more positive than those taken in 
1920, also the lines seem to vary in sharpness as in 12 Lacertae. If the 
star is like 12 Lacertae in having the amplitude variable, the poor 
agreement of many of the plates could be explained. Owing to the 
fact that the period is 3, 3 days, it is impossible to get a continuous run 
of plates covering a single revolution and the hypothesis that the am- 
plitude is variable is suggested on account of the other two similarities 
to 12 Lacertae. The calcium K line gives results in agreement with 
the other lines of the spectrum. 





REPORT ON MARS, NO. 24. 


By WILLIAM H. PICKERING. 


SUGGESTIONS FOR THE APPARITION OF 1922. 


Owing to a somewhat prolonged absence from the observatory, 
it has been found impossible to prepare the regular report on the ob- 
servations made during the apparition of 1920 this past year, but it 
is expected that it will appear during 1922. The coming opposition 
will bring the planet nearer to us than has been the case since 1909, 
but to counterbalance this advantage for the northern observers, Mars 
will be found in the extreme southern portion of its orbit, and further- 
more will be some 2°.5 south of the ecliptic, which on account of its 
low altitude will have an appreciable effect for European observers. 
We therefore hope that not only will amateurs from Australia, New 
Zealand, and South Africa send in drawings for the Report of the 
Associated Observers, but that professional astronomers from the 
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large southern observatories will be willing to devote a few hours to 
this work, since this is an occasion when their assistance is really need- 
ed. Six hours of time is all that is required, an hour for each of the 
six drawings. No preliminary practice is necessary for any man who 
can draw at all. Full information as to how to determine the six 
dates and hours will be found in Report No. 15. The especial atten- 
tion of those having access to a Nautical Almanac is called to this 
point. Further information as to details is given in Reports Nos. 11 
and 18. All drawings should be sent to Mandeville, Jamacia, B. W. I. 

Opposition occurs upon June 10, and the drawings should in gen- 
eral be made between May 10 and July 20, but those made earlier or 
later will also be accepted. It is not necessary to send in a full set, 
but this is desirable, weather permitting. Sufficient information should 
be given with each drawing, if possible, to enable the writer to fill out 
a table similar to Table I in Report No. 23. The declination of the 
planet on May 10 is — 24°.5, on June 10 — 26°.0, and on July 20, 
—26°.1. Its diameter on these dates is 16”.2, 20.3, and 17”.9, and its 
solar longitude © = 154°.5, 171°.3, and 194°.2. These longitudes 
correspond to the Martian dates August 46, September 21, and Octo- 
ber 3. The latitude of the centre of the disk is + 1°.1, + 5°.5, and 
+ 9°.7. It will thus be seen that we shall now at least be able to see 
its southern hemisphere to advantage, and in fact nearly as well as its 
northern one. The planet will be nearest to us on June 8, when its di- 
ameter is 20”.5. Since the canals are most numerous and conspicuous 
immediately after the summer solstice, © = 90°, which at this appari- 
tion occurs upon December 26, 1921, we need not expect to see very 
many of them, and especial attention should be paid to the shapes of 
the larger formations. Observers should not be discouraged if but 
little detail is seen by them in Region C, longitude 120°, since there 
is never very much to be seen there, north of the great southern maria. 
After April 22, 1922, © == 145°.1, Mars will have reached a portion 
of its orbit, that is to say a season of its year, when it will be nearer 
to us, and therefore better seen, other things being equal, than has 
been the case at that season for many years. The corresponding 
Martian date is August 29. The autumnal equinox © = 180°, Septem- 
ber 37, occurs on June 26. 

To those observers who expect to pay more attention to the planet 
than is necessary merely to make six drawings of it, the following 
suggestions may be of interest. It is expected that throughout the 
time that it is nearest to us, it will be found that the northern boundary 
of the southern maria between longitude 180° and 220° is gradually 
moving northward, with the sun. This movement may be detected 
either by micrometric measurements from both the northern and 
southern limbs, or by means of drawings made as described in Re- 
ports Nos. 18 and 22. The former method gives less biased results, 
but the latter gives more correct values, on account of the large but 
uncertain systematic deviation of the micrometric from the true value. 
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During the apparition of 1920 a very marked cloud formation was 
seen by several observers over the Syrtis Major. Owing to local 
cloudy weather it was not well seen in Jamaica, although faintly 
shown, but two excellent descriptions of it as recorded at the Lowell 
Observatory are given in PoruLAR AstTRoNOoMY, 1921, 29, 69 and 73. 
The solar longitude © was 119°, corresponding to the Martian date 
July 33. It is possible therefore that something similar may be seen in 
1922 during late February or early March. It would seem that clouds 
projecting beyond the terminator might also perhaps be expected at 
about the same time, although not necessarily in the same region. If 
so, they should be carefully observed continuously while visible, and 
on successive nights. The object of such observations is to indicate 
the direction and velocity of the winds on Mars. Unfortunately only 
an indication is possible, however, since our results might be seriously 
modified by a continuous condensation of moisture on one side of the 
cloud, and by an evaporation and disappearance of the cloud itself on 
the other. The phenomenon is nevertheless well worthy of careful 
observation, since it also enables us to determine the height of the 
cloud. It is moreover very rare, not having been recorded prior to 
1920 for many years. 

Another interesting phenomenon is the expected disappearance of 
Thoth and Nepenthes, and the substitution for them of Amenthes. 
These canals have all been so conspicuous in the past, that the phe- 
nomenon should be shown even by small telescopes under inferior 
atmospheric conditions. As far as can be determined the disappear- 
ance does not occur suddenly, but the canals may be alternately visible 
for several months, and sometimes both Thoth and Amenthes are 
visible together, side by side. This was the case in 1920 at © = 177°, 
corresponding this year to June 20. Amenthes was suspected however 
by Mr. Phillips at a much earlier Martian date in 1920. 

We now come to the appearance of the Martian snow storms, which 
form a strikingly conspicuous and interesting phenomenon. They 
first appear in the northern hemisphere at about © == 140°, Martian 
date August 19. This corresponds in 1922 to April 12. They last 
nearly two terrestrial months, and are described and illustrated in 
Report No. 23. They are followed by light frosts of wide extent, 
which later however are confined to more northern latitudes. For the 
last four apparitions it has been possible to orient our drawings by 
means of the northern snow cap. This will now no longer be possible, 
since it will have disappeared. For an accurate orientation we must 
rely in future on the ephemeris, and set our cross hairs by means of 
a position circle attached to the telescope. 

Until the time of the autumnal equinox, which as we have seen 
occurs in 1922 on June 26, the southern polar regions of Mars are 
expected to be enveloped in yellowish white clouds. At about that 
date however these clouds should begin to break away, and disclose 
the more dazzling and bluer polar snows beneath them. While these 
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are centered at a point several degrees from the pole, in longitude 
30° +, they are expected to be so extensive that this fact will not be 
very conspicuous at first. The date or dates when the snow makes its 
appearance should be noted. 

The green color of the southern maria is expected to be marked 
this year, and the change from its earlier grey tint should be carefully 
recorded. Really valuable observations can however only be obtained 
with a fairly large aperture, a tungsten lamp shining through light 
blue glass, and colored crayons, as described in Report No. 18. A 
change in the color of the desert regions from yellow to orange may 
perhaps be noted by means of the Color Scale or Color Wedge. 
(PopuLaR Astronomy 1917, 25, 419, and Report on Mars No. 20.) 

Observations of the latitude and longitude of certain well-defined 
markings are at all times desirable, on account of their slow seasonal 
shift across the surface of the planet, and a list of suitable points is 
given in Report No. 22. This brief description includes the more 
important facts, changes, and measurements that it is expected may 
be recorded at the coming apparition, but careful and continuous ob- 
servation is always liable to bring out some new and wholly unexpect- 
ed fact that may turn out to be of extreme interest. 


THE COLOR OF WATER. 

If water were visible on Mars, of what color should we expect to 
find it?) The natural answer would probably be blue, but a little con- 
sideration will show us that probably this is not the case. It is not 
at all the same question as to what color would water on the Earth 
appear as seen from the Moon. One reason that our lakes and oceans 
appear blue, especially at a low angle, is on account of the blue light 
reflected from our sky. On cloudy days the color is not so marked. 
On Mars, as is shown in Report No. 19, the atmospheric pressure is 
about one quarter as great as that on the earth. On account of the 
small force of gravity however, the amount of atmosphere is not re- 
duced in the same proportion, but is still appreciably less than with us. 
The Martian skies must therefore be a darker bluv than ours, just as 
we find our own to darken when we ascend to considerable altitudes. 

A more important reason why we should expect to find the Martian 
seas less blue than our own is that they are much move shallow. When 
the northern snow cap first begins to melt, it is surrounded by a black 
line. Mare Acidalium soon appears as a grayish marking. Later it 
turns blue, and remains so for several months. It is possible that in 
places, if it is really water, it may attain a depth of ten feet, since 
it is several hundred miles across, but in general it must be much 
more shallow than that, since there is not enough snow in the polar 
cap to fill an ocean of even that average depth. Such widely extended 
features challenge our credulity. The Syrtis Major often turns 
blue for a few days or a week at a time, after what appears to be a 
sudden flood, but it never retains that color for long, and since all of 
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its changes take place so very rapidly, it can be only a few feet, or 
perhaps even inches in average depth, although several hundred miles 
across. Indeed, even where most blue it could be only a bog or marsh, 
with hummocks of earth rising between the puddles or little ponds. 
Why should such a formation appear blue? 

We have seen that our own waters under a low angle are blue, 
but we never see the Martian seas to advantage at a less angle than 
45°. We must therefore next consider how our waters world appear 
when viewed at angles between the perpendicular and 45°. Also tine 
matter will only interest us when our sky, like that of Mars, is com- 
paratively free from clouds, and when the sun is well above the 
herizon, 

Under such circumstances our New England lakes when viewed 
from a balloon, and not directly reflecting the sun’s light, appear not 
blue but black, like ink. The explanation is that at such angles very 
little sky light is reflected to us, even by ripples, and that which passes 
down through the surface is either absorbed in the depths of the 
water, or by the muddy bottom. If the lake have a sandy bottom, 
this of course shows in shallow water, but does not appear blue. The 
same is true of the lakes of Belgium and of Northern France, as seen 
from an aeroplane. While making these latter observations we crossed 
the Channel, and found that the appearance of salt water was utterly 
different from that of fresh. Its blue color was detected when its 
depth exceeded something like six feet, and at greater depths was 
pronounced. 

The effect of salt in water is very peculiar. As we all know, our 
northern oceans when viewed at an angle near the vertical, as from 
a bridge or a boat, appear usually of a dark grayish green hue. When 
we enter the Mediterranean, or still more in tropical waters, the color 
becomes a pronounced blue. On a sunny day in the tropics the color 
is such as one never sees elsewhere, outside of a paint box. The main 
difference between tropical and northern waters is that of tempera- 
ture, but this certainly cannot account for the marked difference in 
color observed. Another difference is that caused by the higher rate 
of surface evaporation of the tropical waters. They therefore con- 
tain a very slightly greater proportion of salt—perhaps a fraction of 
a per cent. This I believe is supposed to be the real cause of the 
extraordinary difference in color, but it seems improbable. Probably 
the true cause is unknown. Tropical water even in one’s bath is 
distinctly blue. 

But all fresh water is not colorless, or black as seen from above. 
The Niagara river is of a pronounced green. Some of the most 
beautiful colors in nature may be seen in some of the California: lakes, 
notably Lake Tahoe, which exhibits wonderful greens and sudden 
changes to blue when the water is deep enough. But deep water is 
ruled out of consideration for our present purposes. Volcanic waters 
also sometimes show marvelous greens and blues, sometimes in two 
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similar lakes placed side by side, as in the Azores, and also in the 
Yellowstone Park. In such cases a certain depth is required, but not 
nearly as great as in Lake Tahoe. 

Some of the elevated Swiss Lakes, such as those seen from the 
Gorner Grat and Eggishorn are a dark green with a tinge of blue, 
the color first appearing faintly at a depth of two feet. The same 
color is visible in the Italian lake of Maggiore at a much lower alti- 
tude. There is one little Swiss lake known as the Blaue See in the 
Kander Thal which is remarkable for its blue color, but it is in some 
of the more northern Swiss lakes that we seem to approach more 
nearly to what appear to be the conditions obtaining on Mars. For 
instance the water of the river Aare, connecting lakes Thun and 
Brienz, is distinctly turbid, and this quality shows when the depth 
exceeds six inches, the bottom becoming invisible at a depth of a foot 
and a half. The water then appears gray, and at a slightly greater 
depth a light green. From a mountain height the color is a very 
beautiful green, but not at all blue. When we view Mars through a 
large telescope we must remember that the light is enormously re- 
duced in intensity by the high magnification employed, and also that 
the colored surfaces seen appear extremely small. Both of these facts 
tend to make it difficult to determine their color correctly, even when 
we illumine our recording sheet by a properly colored artificial light. 
The so-called seas of Mars, Acidalium and the Syrtis, as distinguished 
from the vegetation, have always appeared to me, and I believe to 
most other observers, as blue rather than green. As we have seen 
above however, such very slight physical changes produce such very 
marked alterations in the color of terrestrial water, that we might 
readily believe that the blue color of the Martian seas is due to their 
turbidity, and that the suspended particles being of perhaps a rather 
finer grain than we find in Switzerland, cause the resulting color to be 
blue rather than green. 

Another difficulty however arises at this point which seems to settle 
the question. When we crossed the Channel by aeroplane it was a 
bright sunny calm day. The water was smooth as far as such condi- 
tions can exist on the Channel. Particular attention was paid to the 
image of the sun as reflected in the water. It was found to be about 
40° in diameter, exceedingly bright, and almost dazzling over an area 
10° in diameter at the centre. This implies that if Mars were com- 
pletely covered by water we should find at opposition a central ex- 
tremely bright area whose diameter measured twenty Martian degrees, 
and which was therefore one-sixth of the diameter of the planet. In 
the centre of this would be a spot of almost dazzling brilliancy whose 
diameter was five Martian degrees. 

If Mars possesses a limited free liquid surface, and if any portion 
of this surface comes within ten Martian degrees of the centre of the 
disk at opposition, then this portion of the surface should become 
exceedingly and conspicuously bright. At the last apparition the 
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latitude of the centre of the disc ranged from + 16° to + 23°, and 
at opposition itself was + 19°. If any sea lay as far south from the 
north pole as Latitude + 25° we should certainly have detected it. 
The centre of the blue region in the Syrtis major lies in latitude 
+ 14°, and is therefore frequently near enough to the center of the 
disk to lie within the illuminated circle. Especial attention was 
directed during the past presentation to the possibility of seeing such 
a bright area. Others as well as myself have looked for it before, but 
it has never yet been recorded. We therefore conclude that the blue 
color so frequently associated with this marking cannot be due to 
water. The southern limit of Acidalium lies in latitude + 39°, and 
therefore never comes within the luminous circle. 

When the polar cap first begins to melt it is, as we have seen, sur- 
rounded by a black line, but this naturally never comes within the 
necessary limit for illumination. It seems probable that this line is a 
true liquid surface. Moreover under favorable circumstances I have 
found its image very slightly polarized, indicating a shiny surface 
reflecting the light of the Martian atmosphere. Although often 
looked for, | have never found any polarization whatever exhibited 
by the Syrtis Major, even when bluest and when near the limb. 
Neither is Acidalium polarized. 

Since the blue color, which is very intense, appears and disappears 
in both the Syrtis and Acidalium, appearing only when they are re- 
ceiving moisture from the melting snows, it seems probable that it is 
due simply and directly to some process of vegetation. Beyond this 
statement it is idle to speculate. Similar large areas of a white color 
appear frequently in Elysium, and also spasmodically in other portions 
of the planet, usually near the tropics. It has been customary to at- 
tribute them to clouds, and this view is very likely correct, although 
it would now appear not necessarily so as applied to all of them, 
especially to those which last continuously for several days at a time, 
appearing white even on the central meridian. 

Other facts noted from the aeroplane pertaining to vegetation 
were first, that the English yew trees were extremely black or gray, 
even when viewed near at hand, much blacker than our American 
trees, and showing little if any green. Their color thus resembled the 
blacks and grays attributed to vegetation on Mars and on the moon. 
Secondly, freshly planted crops, where little green was visible, had 
the same appearance at a distance as the faint green detected on the 
floor of the lunar crater Grimaldi, thus suggesting the possibility of 
lunar chlorophyl. Third, the growing crops at a distance have the 
same color as the polar greens of Mars. Fourth, the hedge rows and 
lines of trees between adjoining properties in England have much the 
same appearance on a small scale as the finer straight canals on Mars. 
The latter however are not arranged in rectangles, or in any other 
symmetrical figures such as we find in England. 


Oct. 17, 1921. 
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THE NODE OF SOLAR ECLIPSES, AND RELATED 
PHENOMENA. ; 


By ARTHUR SNOW. 


(Communicated by Rear Admiral J. A. Hoogewerff, U. S. Navy, Superintendent.) 


When the path of a solar eclipse lies so far to the north or south 
that only one side of the penumbral shadow crosses the earth, the 
curve drawn through the points of the earth’s surface where the 
eclipse begins or ends with the Sun in the horizon will in general have 
a form which may be compared to a distorted figure 8. This is the 
case with both of the solar eclipses of 1921, charts of which are pub- 
lished in the American Ephemeris and Nautical Almanac. The point 
of intersection of this curve is called the node. Mr. Buchanan, in his 
“Theory of Eclipses,” calls attention to the fact that the curve through 
the points where the middle of the eclipse occurs with the Sun in the 
horizon does not in general pass through the node, but lies between 
the node and the nearest pole of the earth. 

The exact location on the earth’s surface of the points of intersection 
of these lines is of no practical importance, since conditions are such 
that accurate observations of the eclipse in that vicinity are impossible, 


N 











but it may be of interest to consider the nature of the phenomenon, 
and the meaning of the lines which form this portion of the eclipse 
chart, and with this object the accompanying diagrams have been pre- 
pared. : 
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Fig. 1 represents a projection of a portion of the northern hemi- 
sphere of the earth on the fundamental plane. In this case the Sun’s 
declination is assumed to be south, and the north pole, being depressed 
below the plane, is invisible. The curves AB and CD are the visible 
portions of two parallels of latitude, the motion of the earth’s rotation 
being from left to right. M’M” represents the path of the center of 
the shadow. For brevity this center will be designated as M occupy- 
ing successively the positions 1, 2, 3, etc., along the line M’ M”. Fig. 2 
represents a chart of a portion of the same eclipse, the curvatures be- 
ing somewhat exaggerated. 

The edge of the shadow, approaching from the left (Fog. 1), will 
intersect the edge of the earth’s disk in two points, and an observer 
at either point of intersection will see the beginning of the eclipse at 
the moment of sunrise. As the shadow advances, one point of inter- 
section moves toward the north (N) until a place is reached where, 
owing to the shortness of the day in this high latitude, the duration 
of the eclipse is exactly equal to the length of the day. That is, M be- 
ing at 1, an observer at A sees the beginning of the eclipse at sunrise 
(1A —radius of shadow); but while M moves from 1 to 8 the ob- 
server is carried by the rotation of the earth from A to B, and in the 
latter position he sees the eclipse ending just as the Sun sets. His 
position is then that of E (Fig. 2). at the intersection of the lines 
“Begins at Sunrise” and “Ends at Sunset”, which point is called the 
node. 

Returning to the position 1 of the center of the shadow, suppose it 
to move forward to 2. The edge of the shadow has now reached C. 
where let us suppose that the length of the day is only one half the 
duration of the eclipse. An observer at C will see the beginning of 
the eclipse at sunrise, but while M moves from 2 to 5 he will be carried 
from C to D (D5 at right angles to M’ M”), and in the latter position 
he will see the phase which for him is the middle of the eclipse at the 
moment of sunset. His position is shown in Fig. 2 at F, the inter- 
section of the lines “Begins at Sunrise” and “Middle at Sunset”. 
Similarly it is seen that while M moves from 4 to 7 the position of the 
point G, Fig. 2, is determined, where the middle occurs at sunrise and 
the end at sunset. 

When M passes 3, the edge of the shadow passes N, and the 
designation of the line “Begins at Sunrise” changes to “Begins at 
Sunset”. The corresponding point in Fig. 2 is at N’. When M passes 
6 the line ‘Ends at Sunrise” changes to “Ends at Sunset”. See N”, 
Fig. 2. Now during the whole time required for M to move from 3 to 
6, N is within the limits of the shadow. In this latitude the length of 
the day is infinitesimal, and the theoretical condition is that the suc- 
cessive phases of the eclipse from beginning to end are visible at 
successive points along the same parallel of latitude (very nearly), 
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-ach for an infinitesimal duration of time. This parallel is represented 
by the dotted line N” N’, Fig. 2. 


c N D 














Fig. 3 also represents the projection of a portion of the earth’s 
northern hemisphere, and Fig. 4 the corresponding chart. In this 
case the Sun’s declination is assumed to be north, the north pole of the 
earth is elevated above the plane of projection, and the eclipse is 
visible beyond the pole. The explanation resembles generally that 
given in connection with Fig’s. 1 and 2, though the conditions are in 
part reversed. 

When M reaches 3 an observer at B sees the beginning of the eclipse 
at sunset; and while M moves from 3 to 6 the observer is carried by 
the earth’s rotation from B to A (below the plane of projection), 
where he sees the end of the eclipse at sunrise, the whole eclipse hav- 
ing occurred with the Sun below his horizon. His position is at E, 
Fig. 4. Likewise, the simultaneous motions of the shadow and of the 
earth’s rotation while M moves from 2 to 4, and from 5 to 7, result 
in observers properly situated seeing the beginning at sunset and 
middle at sunrise, or the middle at sunset and end at sunrise, the 
corresponding positions in Fig. 4 being F and G. 

When M passes the points 1 and 8, the designation of the “Begin- 
ning” and “Ending” lines, respectively, change from “Sunrise” to 
“Sunset”, as seen at N’ and N”, Fig. 4. While M is moving from 1 
to 8, N is continually within the limits of the shadow, and since at this 
point the length of the night is theoretically infinitesimal, to observers 
along the corresponding parallel of latitude the eclipsed Sun would 
at some time during the eclipse descend just to the horizon and then 
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rise again. This parallel is represented by the dotted line N’N”, 
Fig. 4. 

In the charts of eclipses published in the astronomical Ephemerides, 
the points N’ and N” (Fig’s. 2 and 4) are not indicated, nor is the line 
joining these points included. This line is of interest as showing 
theoretically the limit of the region of entire invisibility of the eclipse 
in one case, and of entire visibility in the other. It will also be observed 
that at the points where the lines of Beginning, Middle, and End, be- 
come tangent to the dotted line N’ N”, the condition changes in each 
case from Sunrise to Sunset, sunrise being indicated in Fig’s. 2 and 
4 by broken lines and sunset by continuous lines; and it should be 
noted, in connection with the Ephemeris eclipse charts that the line 
“Middle at Sunrise” is not intersected by either of the lines “Begins 
at Sunrise” or “Ends at Sunrise’, and similarly in regard to the Sun- 
set lines. 

An observer situated within the triangle N” EN’ (Fig. 2) would 
see the Sun eclipsed during the whole of his day, but neither beginning 
nor end would be visible, the former occurring before sunrise and the 
latter after sunset. Within the corresponding triangle N’ EN” (Fig. 
4) an observer sees the beginning of the eclipse shortly before sunset, 
and after a brief night the Sun rises still eclipsed; and he has the 
unique experience of witnessing the same eclipse on two successive 
days. 





ASTRONOMICAL PHENOMENA IN 1922, 


Ec ipses. 
There will be only two eclipses in 1922, both of the sun. 


The diagrams 
show the places where these eclipses may be seen. 


The following data concern- 
ing the circumstances of the two eclipses and the diagrams are taken from the 
American Ephemerts. 

CIRCUMSTANCES OF THE ANNULAR Ec Lipse, MAr. 27-28. 


Greenwich 


Mean Time Longitude Latitude 

d h m ‘ ’ ’ 
Eclipse begins Mar. 27 22 12 +58 24 —ll 19 
Central eclipse begins Zi 23° =698 +75 32 —7 43 
Central eclipse at local appt. noon 28 1 116 +16 34 +13 14 
Central eclipse ends a ee —47 26 +27 29 
Eclipse ends 28 4 92 —30 17 +23 53 


CIRCUMSTANCES OF THE ToTtTAL EcLipse, SEPTEMBER 20. 


Greenwich 


Mean Time Longitude Latitude 
d h m ’ ’ 
Eclipse begins Sept. 20 14 43 —57 6 +9 SO 
Central eclipse begins 20 14 599 — 43 17 +5 30 
Central eclipse at local appt. noon 20 16 473 —106 31 —ll 59 
Central eclipse ends 20 18 206 —172 36 —30 15 


Eclipse ends 20 19 16.2 —158 47 —25 54 








32 Astronomicai Phenomena in 1922 



































Note:. The hours of beginning and ending are expressed in Greenwich Mean Time. 


The last eclipse will be of considerable duration and a number of expedi- 
tions have been planned. It has been reported that a British expedition will be 
sent to Christmas Island in the Indian Ocean and that the Lick Observatory is 
to occupy a station in Australia. 

Mr. F. E. Seagrave sends us the following notes concerning the cycle of 
eclipses to which the solar eclipse of September 20, 1922 belongs: 

“First partial eclipse of the series took place on July 13, 1219, and was 
visible only in very high northern latitudes. 

“First central eclipse took place on Nov. 30, 1453, and was an annular 
eclipse. 

“The series changed from annular to total at the eclipse of Febrary 3, 1562. 
The moon’s mean anomaly at that time was 57° 22’ 12”, and the sun’s 
47° 55° 12”. The moon’s shadow just touched the earth. 

“The middle eclipse of the series took place on Septemmer 9, 1904, the 
moon at that time being very near its ascending (2) node, its argument of 
latitude being only +0° 11’ 31”. All of the eclipses of this cycle take place at 
or near the moon’s ascending node, and the series is moving south. 

“The two eclipses of this series having the longest duration of totality on 
the central line took place on July 16, 1814 and July 27, 1832. At some places 
on the central line the duration was very near seven (7) minutes. 

“The last central eclipse will take place on June 21, 2373, and will be total, 
but the duration of totality will be comparatively short. 

“The series will entirely run out at the time of the partial eclipse of Septem- 
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TOTAL ECLIPSE OF SEPTEMBER 20, 1922 


















































Note:. The hours of beginning and ending are expressed in Greenwich Mean Time. 


ber 11, 2517. The northern limb of the moon will just a little more than notch 
the southern limb of the sun and will be visible only in high southern latitudes.” 
THE PLANETS. 
(The times given are Central Standard Time.) 

The accompanying diagrams, Figs. 1 and 2, show the apparent paths of the 
major planets for the year. 

Mercury begins the year in Sagittarius, and, after completing the entire 
circuit of the heavens, ends the year in the same constellation. Eastern elonga- 
tions will occur on January 29, May 23 and September 20. Western elongations 
will occur on March 12, July 10 and October 30. 

Venus also begins the year in Sagittarius but will not complete the entire 
circuit of the sky. The planet ends the year after completing a double turn in 
Scorpio and Libra. On September 15 the planet reaches greatest eastern elonga- 
tion just 4 hours before its aphelion passage. The elongation will therefore be 
approximately of maximum value. On March 29 at 9 a. mM. Venus will be in 
conjunction with the moon at a distance of only 7’. There will therefore be an 
occultation of the planet which will present an interesting sight for those who 
will see it in the evening sky. The planet will be in superior conjunction at 1 
A. M. Feb. 9, and in inferior conjunction at midnight Nov. 24. 
tude will reach —4.3 on Oct. 20 and —4.4 on Dec. 30. 

The earth will be in perihelion at 9 a. 
July 2. 

Mars will be in the eastern part of Virgo January 1 and in the eastern part 
of Aquarius Dec. 31. Its motion in right ascension will be about 9 hours during 


Its stellar magni- 


1. Jan. 3 and in aphelion at 3 Pp. M. 
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Pre. 1. 


Apparent paths of the planets Mercury, Venus, Uranus and Neptune 
among the stars during the year 1922. 
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the year. It will reach opposition June 10 and be nearest the earth eight days 
later. At its nearest approach it will be 42,300,000 miles from the earth. Its 
apparent diameter at this time will be 20’.5. The opposition will not be very 
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favorable for northern observers, as the planet’s declination near the time of 
opposition will be over 25° south. 


SouTH 


Z “ 


NortH 
Pia. 3. 


Apparent orbits of the satellites of 
Mars, at date of opposition, June 10, 
1922, as seen in an inverting telescope. 


Jupiter will be in Virgo throughout the year, with the exception of the last 
two weeks in December, when it will be found in the western part of Libra. 
Opposition occurs on April 4 and conjunction with the sun on October 23. 


SouTH 


LL" 


Nortu 
Fic. 4. 
Apparent orbits of the satellites of Jupiter at date of opposition, April 4, 1922, 


as seen in an inverting telescope, and elongated in the ratio of three to one in 
the direction of their minor axes. 








NortH 
Pic. 5. 


Apparent orbits of the seven inner satellites of Saturn, at date of opposition, 
March 25, 1922, as seen in an inverting telescope, and elongated in the ratio 
of three to one in the direction of their minor axes. 
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Saturn will spend the year in Virgo. The planet will be in opposition on 
March 25, in quadrature on June 23, and in conjunction with the sun on 
October 4. 

Uranus will be in Aquarius throughout the year. 


Opposition will occur 
on Sept. 4. 


Neptune begins the year in Cancer and ends it in the western part of 
Leo. The planet will be in opposition on Feb. 3. 


SouTH SouTH 
Nortu NortH 
Fic. 6. Fic. 7. 
Apparent Orbits of the satellites of Apparent orbit of the satellite of Nep- 
Uranus at date of opposition, 


tune at date of opposition, Febru- 
September 4, 1922, as seen in an ary 3, 1922, as seen in an inverting 
inverting telescope. telescope. 


METEORS. 


These objects are always of interest and are worthy of careful observation. 
As no expensive instruments are required, they are particularly suited for those 
having no telescopes and who nevertheless desire to do astronomical work of 
value. 

The following table, due to Mr. W. F. Denning, the noted British authority 
on meteors, gives the approximate dates on which displays may be expected. 


Radiant Average 
Date a 6 Number 
Jan. 2 230 +52 18 
Jan. 3 230 1-52 28 
Apr. 20 270 +33 8 
Apr. 21 271 +33 9 
May 4 334 —2 6 
June 27 213 +53 7 
June 28 228 +58 7 
Aug. 10 44 +57 48 
Aug. 11 45 +57 69 
Oct. 19 92 +15 21 
Oct. 20 98 +14 20 
Nov. 14 150 +22 20 
Nov. 15 150 +22 21 
Nov. 19 25 +43 15 
Dec. 11 111 +33 22 


Dec. 12 112 +33 23 
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CoMETs. 


Six periodic comets, possibly seven, should pass perihelion this year. Of 
these, Brorsen’s short period comet has been lost since 1879 and Barnard’s 
1884 IT has not been seen at any of its returns since 1884, so that there is little 
hope of their being detected. 

De Vico’s and Brorsen’s long period comets, each with a period in the 
vicinity of 75 years, belonging to the so-called Neptune family of comets, 
have had their return predicted for 1922, but the periods of both are uncertain 
by several years so fhat there is no way of predicting their places in the sky. 
If detected they will be found accidentally, or incidentally in the course of 
other work than the search for these particular comets. 

Metcalf’s comet 1906 VI, according to one uncertain set of elements, 
which makes the period 7.59 years, would be due at perihelion about this time. 
A better set of elements, also uncertain, makes the period about 6.89 years. 
This would bring the comet to perihelion in 1920, so that it need not be looked 
for this year. We have been unable to find any definitive elements of Metcalf’s 
comet. 

Taylor’s comet 1916 I is due at perihelion about the middle of June, when 
it will be on the far side of the sun, and is not likely to be found. 

Daniel’s comet 1909 ITV was not seen at its return in 1916 because of un- 
favorable position. This year it is due at about the last of September, when 
it will be about 80° from the sun. It should be found sometime in the fall or 
winter of 1922. 

Perrine’s comet 1896 VII has a period of about six and a half years and so 
should be in position to be seen at alternate returns, thirteen years apart. It 
was seen in 1909 and this year is due at perihelion about October 1. It should 
then be about 90° from the sun and a little more than half as far from the 
earth as from the sun. Its course through the sky from July to November 
will pass through the constellations Perseus, Auriga and Gemini. 


VARIABLE STARS. 


The variable star tables which have been published from month to month 
for many years will be continued. The editors desire that the tables be as 
accurate as possible. As the elements used are often quite old it may be that 
the tables are no longer correct. Observers are requested to advise the editors 
of any errors they may find. Such corrections will be greatly appreciated. 


OccuULTATIONS. 


Occultations visible at Washington, as given in the American Ephemeris 
will be published as in the past. 


SATELLITES. 


The satellite diagrams have been copied from the American Ephemeris. 
Satellite phenomena for Jupiter and Saturn will be published when these 
planets are near opposition. 


| 


eS 


NOZIMOM L6V4 
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PLANET NOTES FOR FEBRUARY. 





(The times given are in Central Standard Time.) 
The moon’s phases occur as follows: 


d h m 
First quarter Feb. 4 10 52.3 p.m. 
Full moon i; i a ee ee 
Last quarter 18 12 18.1 pM. 
New moon 26 12 47.7 P.M. 


NOZINOH HLHON 





SOUTH HOR. ON 


Tue CoNSTELLATIONS AT 9:00 Pp. M. Fespruary 1. 


Mercury will be in perihelion at 11 A. M. on the 2nd and at inferior con- 
junction at 4 A. M. on the 13th. The planet will be describing the upper part of 
the loop shown on page 34 during the month. 


WEST HORIZON 
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Venus will be in aphelion at 3 a. M. on the 3rd, at superior conjunction at 
1 a. M. on the 9th, and in conjunction with Uranus at 11 A. mM. on the 24th. On 
the latter date Venus will be 46’ south of Uranus. 

Mars will pass from the central part of Libra to the eastern border of 
Scorpio during the month. As the planet will rise about six hours before the 
sun about the middle of the month, it will be fairly well placed for late morning 
observation. However, its southerly declination of about 18° will prevent its 
being very high above the horizon even when on the meridian. It will be in 
quadrature on the 19th at 10 Pp. m. 

Jupiter will be in Virgo about 5° north and 3° west of Spica. As the planet 
passed quadrature early in January, it will be in good position for observation 
during the late hours of the night. 

Saturn will be near Y Virginis throughout the month and also well placed 
for late observation. 

Uranus will be in conjunction with the sun at 5 p. M. on the 28th and there- 
fore not in position for observation. 

Neptune will be in Cancer, in good position for observation, as it reaches 
opposition on the 3rd at 10 Pp. M. 





Phenomena of Jupiter’s Satellites. 


VISIBLE AT WASHINGTON. 


[From the American Ephemeris.] 
CENTRAL STANDARD TIME. 


1922 h m 1922 h m 

Feb. 4 11 37 I Ec: BD. Feb. 15 1 22 ff oe 
14 08 =I Ec. R. 11 39 6=Ill it. 5 
5 07 II Sh. I. 12 21 MII ir. E. 

16 20 III Oc. D. 2 2@ |! Oc. R 

18 18 III Oc. R. 16 9 39 I Tr. E 

5 15 40 I Sh. I. 20 15 46 II Ec. D 
16 4 I ar. 16 42 I Ec. D 

17 53 «I Sh. I a 6UlhCUSS COST Sh. I 

6 10 34 #II Ec. D 14 49 J e.5 
ie 6S6COSY Ec. D 16 08 TI Sh. E 

» 2) i Oc. R 22 9 32 MII Sh. I 

16 ll I Oc. R 10 29 II Sh. I 

7 10 O09 IT Sh. I 11 10 =#&T Ec. D. 
11 #13°«~«&ST Fr. k 11 59 Til Sh. E 

2 we | Sh. E 12 14 #II Th. I 

13 24 «| ot. 6b 6 i Sh. I 

8 9 §9 II Tr.E 13 «18~=«SOCMTII Tr. I 
10 38 =I Oc. R mm f |i Oc. R 
1106150 «6©35~—Ss CTI Ec. D 14 42 #'TI je OF 
12 17 34 +I Sh. I 15 09 III ef. 

13 13 «©10~=«=C@TIT Ec. D 23 8 24 I Sh. I 
14 49° I Ec. D 9 16 TI Tr. I 

4@ 2 @ iI Sh. I 10 36 TI Sh. E 
13 02 I Tri a | re.B 

14 #15 TI Sh. E. 24 8 39 TT Oc. R 

me i tf (oe oe 9 21 MII Oc. R 

15 9 45 Iil TP. ds 28 15 49 JI Sh. I 
9 54 II poy ol 6 3 I ‘St. 


Note:—I. denotes ingress; E., egress; D., disappearance; R., reappearance; 
Ec., eclipse; Oc., occultation; Tr., transit of the satellite; Sh. transit of the 
shadow. 
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41 
Occultations Visible at Washington. 
[From the American Ephemeris.] 
IMMERSION. EMERSION. 
Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1922 Name tude ton M.T. from N tonM.T. fromN _ tion 
hm ° h m ° bh 
Feb. 2 88 Piscium 6.2 8 45 3 9 09 322 0 24 
7 130 Tauri 5.6 13 25 141 14 07 231 0 42 
8 26 Gemin 52 10 24 80 11 37 299 1 
10) @ Cancri 43 16 56 105 17 49 290 0 52 
12 35 Sextantis 6.1 8 53 142 9 46 257 0 54 
20 Y= Sagittarii 5.4 17 15 72 18 34 283 1 19 





COMET NOTES. 


Elements of Tempel’s Comet q 1920.—On the first page of the 
Sept. 28 (No. 792) number of the Astronomical Journal are some observations 
of Tempel’s periodic comet (1920 a), made by Prof. George Van Biesbroeck of 
the Yerkes Observatory. I have just computed elliptic elements based upon 
three of those observations, July 20, August 21, and September 23, and am 
sending you my final elements and constants, 


ELEMENTS 


oF TEMPEL’s Comet (1920 a) 


E = 1920 Aug. 21.884 G. M. T. 
M = 13° 39’ 28”.50 
w = 186° 41’ 47”.79 
mw = 307° 29’ 17”.99 
§3 = 120° 47’ 30”.20 
i= 12° 46’ 31”.72 
Log e = 9.7499864 
Log a = 0.4783612 
Log gq = 0.1195142 
pw = 679” 9309 


CONSTANTS. 
a =r [9.9920195] Sin (211° 25’ 
y =r [9.9817112] Sin (124° 42’ 
s =r [9.5338291] Sin ( 89° 17’ 
Boston, Mass., November 23, 1921. 


37740 + u) 
53796 + u) 
36754 + “) 


FRANK E. SEAGRAVE. 





In Winter’s Gloaming. 


Pale glow—pink glow—which lingers in the west, 
The shades of twilight steal o’er vale and crest, 
No evening star, yet here and there a sun 

That twinkles dimly—Day is almost done. 


Chill air—still air—a world of ice and snow 
Gleams faint and fainter in the afterglow, 

No evening star, but beaming clear and bright 
A white full moon now rises—it is Night! 


41 Arlington St., Newton, Mass. CuHaArLES Nevers Hoimes. 
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VARIABLE STARS. 


Minima of Variable Stars of Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College.] 
Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, ete. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1922 
February 
h m = 42 dh dh dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21. 8 16 13 
RT Sculptor. 31.5 —26 13 96—10.5 0 123 412 12 4 1920 27 12 
UU Androm 38.5 +30 24 10.7—11.9 1 11.7 4 2 1112 1822 2 9 
U Cephei 0 53.4 +81 20 70—9.0 2118 522 13 9 2021 28 8 
Z Persei 2 33.7 +41 46 94-12 3014 21 8 14 2019 26 22 
TW Cassiop. 37.6 +65 19 8.2—9.0 1 103 43 11 6 1810 25 13 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 321 1018 1714 2411 
RZ Cassiop. 39.9 +69 13 69— 8.1 1 047 ta Sit 6 5 BS 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 5 4 13 23 22 18 
ST Persei 53.7 +38 47 85—10.5 2 15.6 120 919 1717 25 16 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 15 16 
Algol 3 01.7 +40 34 23— 3.5 2 208 * i We 2) 2 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 24 9 0 1519 22 14 
d Tauri 55.1 +12 12 33—42 3 229 20 832 VDP BY 
RW Tauri 3 57.8 +27 51 7.1—<l1l 2 18.5 415 1223 21 6 
‘RV Persei 4 04.2 +33 59 95—11.0 1 23.4 316 1114 1911 27 9 
RW Persei 13.3 +42 04 8.8—11.0 13 048 re | 20 15 
SZ Tauri 31.4 +18 20 7.2—77 3 03.6 423 1410 23 20 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 3 16 16 2 2812 
TT Aurigz 5 02.8 +39 27 7.8— 87 0 16.0 418 1110 18 2 2418 
RY Aurige 11.5 +38 13 10.7—11.7 2 17.5 3% Ni W222 Bw Zz 
RZ Aurige 42.9 +31 40 10.6—13.3 3 003 65 25 %3 6 2 6 
SV Tauri 45.8 +28 05 9.4—11.0 2 040 9 3 1719 2611 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 7 21 18 7 2817 
SV Gemin. 54.6 +24 28 98—<11 4 00.2 8 5 16 5 24 6 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 208 422 1016 16 9 27 20 
U Columb 6 11.2 —33 03 9.2—10.0 2 19.2 1 19 710 13 0 24 § 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 27 1012 1817 2621 
RW Monoc 29.3 + 8 54 9.0—108 1 21.7 7 21 5 12 23 3 
RX Gemin. 43.6 +33 21 8&8— 9.6 12 05.0 i i 23 17 
RU Monoc. 6 49.4 — 7 28 98—10.5 0 21.5 617 1221 21 1B § 
R Can. Maj. 7 149 —16 12 58— 64 1 033 515 1210 19 6 21 
RY Gemin. 21.7 +15 52 89—<10 9 07.2 7 10 1617 26 0 
Y Camelop. 27.6 +7617 95—12 3 07.3 3 8 923 1614 23 4 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 420 13 5 21 15 
RR Puppis 43.5 —41 08 9.4—10.7 6 103 516 12 3 1813 24 23 
V Puppis 7 55.4 —48 58 41— 48 1 109 713 42 2 2 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 6 4 14 7 2210 
S Cancri 8 38.2 +19 24 8.2—10 9 11.6 4 5 13 17 23 5 
RX Hydre 9 008 —7 52 91—10.5 2 068 511 12 7 19 3 26 0 
S Velorum 29.4 —44 46 7. 9.3 5 22.4 420 1018 1617 28 13 
Y Leonis 9 31.1 +26 41 93—11.2 1 16.5 612 13 6 20 0 2617 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 121 9 7 1617 24 3 
SS Carine 10 54.2 —61 23 12.2—12.8 3 07.2 6 9 1223 1914 26 4 
ST Urs. Maj. 11 22.4 +45 44 67—72 8 19.2 910 18 0 27 20 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 §§ 2b B22 a Ss 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 6 2 1221 1916 2611 
RZ Centauri 12 55.6 —64 05 8.5— 89 1 21.0 4 8 1120 19 8 26 20 
RSCan.Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 210 14 0 24 14 
SS Centauri 07.2 —63 37 88—10.4 2 11.5 622 14 8 21 18 
133926 Hydre 13 39.0 —26 23 8.6—12.7 2 21.5 319 914 21 4 26 23 
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Minima of Variable Stars of Short Period—Continued. 
Star B.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1922 
February 
h m ° . dh dh dh dh dh 
5 Libr 14556 — 807 48—62 2079 312 1010 17 7 24 4 
U Corone 15 14.1 +32 01 7.6— 87 3 109 7 4 14 1 «#2023 27 21 
TW Draconis 32.4 +64 14 73— 89 2 19.3 5iwun ae 
SS Librae 15 43.4 —15 14 9.3—11.5 0 18.4 7 0 1416 21 7 28 23 
SW Ophiuchi 16 11.1 — 6 44 92—10.0 2 10.7 16 $1 Ii2Z 3 6 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 § 6 Bbw 2D 
R Are 31.1 —56 48 68—7.9 4 10.2 120 1016 1913 28 9 
TT Herculis 16 49.9 +17 00 89— 9.3 20 18.1 6 20 27 14 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 735 46M Ass OB 
U Ophiuchi 115+ 119 60—67 0 20.1 7 23 16 9 2418 
u Herculis 13.6 +33 12 46— 5.4 2 01.2 1 9 713 1920 26 O 
TX Herculis 15.4 +42 00 83— 9.0 1 00.7 7408 BR BY 
RV Ophiuchi 298 +719 9.—12 3165 48 hw pe2z2 Be 
SZ Herculis 36.0 +33 01 9.5—103 0 19.6 6 21 83 224 6 
TX Scorpii 48.6 —34 13 7.5— 82 0 22.6 7 11 5 0 22 13 
UX Herculis 49.7 +16 57 88—10.5 1 13.2 $39 134 27 
Z Herculis 53.6 +15 09 71—79 3 238 25 10 5 18 5 2 4 
WX Sagittarii 53.6 —17 24 9.2- 10.8 2 03.1 420 13 8 2121 
WY Sagittarii 17 54.9 —23 01 9.5—10.6 4 16.0 8 18 18 2 27 il 
SX Draconis 18 03.0 +58 23 93— 10.5 5 04.1 43 4a 3 Ss 
RS Sagittarii 11.0 —34 08 59— 63 2 10.0 7 23 6s 5 22: 
V Serpentis 11.1 —15 34 95—111 3 109 ’S t7nwet BZ 
RZ Scuti 211—915 7. 8.3 15 03.2 3 12 18 15 
RZ Draconis 21.8 +58 50 95—10.2 0 132 414 21118 122 B@ 2 
RX Herculis 26.0 +12 32 70— 7.6 0 21.3 312 1014 1717 24 20 
SX Sagittarii 397 —30 36 87—98 2018 421 13 4 2111 
RR Draconis 408 +62 34 9.3—13 2 19.9 420 13 8 21 20 
RS Scuti 43.7 —10 21 9.3—103 0 159 SO@ 1luBM BW 6 AS 
B Lyre 44.4 +33 15 34~ 41 12 218 4 0 16 22 
U Scuti i8 48.9 —12 44 91— 96 0 229 [2 27 Be aS 
RX Draconis 19 01.1 +58 35 93—102 1 214 16 8M BH BS 
RV Lyre 125 +32 15 11. 128 3 144 7% 423 2 4 
RS Vulpec. 134 +22 16 69— 8.0 4 11.4 914 1813 2 i2 
U Sagittze 144 +19 2 65—99 3901 : 3 719 1413 21 8 
Z Vulpec. 175 +25 23 73—85 2109 m0 tt 4 BE 2 Zz 
TT Lyre 243 +41 30 94-116 5 058 a % e 7 wy 2 i 
UZ Draconis 26.1 +68 44 90—98 1 15.1 - % S21 1% 2 Ziz 
SY Cygni 19 42.7 +32 28 10 —12 6 00.2 318 918 1518 27 19 
WW Cyeni 20 00.6 +41 18 93—134 3 076 35 920 Ui 2 3s 
SW Cyegni 03.8 +46 01 9. —11.7 4138 10 1 19 5 2 8 
VW Cyeni 11.4 +34 12 98—118 8 103 6 21 15 7 23 18 
RW Capric. 122 —17 59 88—106 3094 323 1018 1713 24 8 
UW Cyegni 196 +42 55 105—13 3108 6146 1313 Du ZW 
V Vulpec 32.3 +26 15 82— 98 37 190 14 6 
W Delphini 33.1 +17 56 94-121 4194 420 1411 24 1 
RR Delphini 38.9 +13 35 105—118 4 144 420 14 1 23 6 
Y Cyeni 48.1 +3417 71—79 1 120 221 10 9 1720 25 8 
WZ Cyeni 49.3 +38 27 99—10N8 0 140 618 14 8 21 23 
RR Vulpec. 20 505 +27 32 96—110 5 012 9 9 19 11 
VVCyegni 21 02.3 +45 23 121—13.8 1 114 44nDB B22 Bs 
AF Cygni 09.0 +30 20 108—11.4 0 233 316 13 $ @ 4 
RY Aquarii 148 —11 14 88—1N4 1 232 68 43 2 2 
RT Lacertze 21 57.4 +43 24 91—105 5 01.7 11 1 21 4 
UZ Cygni 55.2 +43 52 8.9—116 31 07.3 14 4 
RW Lacertze 22 40.6 +49 08 10.2—11.2 5 04.4 4 il 916 20 0 25 5 
8 1914 Peeasi 51.7 +32 41 100—1N6 5064 28 8:8 BE 2m 
TT Androm. 23 08.7 De 36 113—126 2 184 214 1021 19 4 2711 
Y Piscium 293 + 7 22 90—120 3 183 ;328fuU BS Boe 
TWAndrom. 23 582 +3217 86—11.5 4 029 8 5 1611 2417 
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Maxima of Variable Stars of Short Period. 
[Calculated by members of the class in General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 





Star R.A. | Decl. Magni- Approx. Greenwich mean times of 
1906 1900 tude Period maxima in 1922 
February 
h m <a dh dh dh dh dh 
SX Cassiop. 0 05.5 +54 20 86— 9.2 36 13.7 18 21 
SY Cassiop. 0 09.8 +57 52 93—9.9 4 01.7 211 1014 1817 2621 
RR Ceti 1 270+ 050 83— 90 0 133 4 7 12 1 1919 27 13 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 14 19.2 14 22 
V Arietis 2 09.6 +11 46 83— 9.0 0 238 613 14 12> 22 11 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1 228 510 13 5 21 0 28 20 
TU Persei 3 01.8 +52 49 11.4—12.2 0 146 1d 92 & 9 2316 
RW Camelop. 3 46.2 +58 21 8&2— 9.4 16 00.0 3 19 
SX Persei 4 10.2 +41 27 10.4—11.2 4 07.0 2s 092 ) 3 2 6 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 8 21 20 0 
RX Aurige 4 54.5 +39 49 7.2— 81 11 15.0 7 23 19 13 
SX Aurigz 5 046 +42 02 80—87 1 128 514 13 6 2022 28 13 
SY Aurige 05.5 +42 41 8.4— 9.5 10 03.3 8 12 18 15 28 18 
Y Aurigae 21.5 +42 21 86—96 3 205 7 4 1421 2215 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 418 10 6 21 8 26 20 
RS Orionis 6 16.5 +14 44 82—89 7 13.6 8 12 6 2 215 
T Monoc. 19.8 + 708 5.7— 68 27 00.3 26 17 
RT Aurigz 23.0 +30 33 5.1— 6.0 3 17.5 7 15 i 2 2233 
RZ Camelop. 23.7 +67 06 11.0—13.0 0 11.5 6 5 1310. 2015 27 20 
W Gemin. 29.2 +15 24 6.7—7.5 7 220 4220 82 22 
¢ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 3 4 13 8 23 12 
RU Camelop. 7 10.9 +69 51 85— 9.8 22 06.5 12 10 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 612 1410 22 9 
V Carine 8 26.7 —59 47 7.4— 8.1 6 16.7 116 8 9 15 2 28 ll 
T Velorum 8 34.4 —47 01 76— 85 4 153 9 0 18 6 27 13 
V Velorum 9 19.2 —55 32 75—82 4 089 4 8 13 2 2119 
Z Leonis 9 46.4 +27 22 7.9— 9.6 59 00.0 
RR Leonis 10 02.1 +24 29 9.1—10.1 0 10.9 315 1010 i7 5 23:23 
SU Draconis 11 32.2 +67 53 89—96 0 15.8 516 12 7 1821 25 12 
S Muscze 12 07.4 —69 36 64—7.3 9158 6 19 14611 2@ 2 
SW Draconis 12.8 +70 04 88— 9.6 0 13.7 12917 © BD O 
T Crucis 15.9 —61 44 68— 7.6 6 17.6 712 14 5 2023 27 17 
R Crucis 18.1 —61 04 68— 79 5 198 3 0 1415 2011 2 7 
S Crucis 12 48.4 —57 53 65—76 4166 220 12 5 2114 26 7 
W Virginis 13 20.9 — 2 52 8.7—10.4 17 06.5 2 4 19 11 
SS Hydreze 25.0 —23 08 74—81 8 048 8 5 16 10 24 14 
RV Urs. Maj. 13 29.4 +54 31 9.2—99 0 11.2 6 0 13 0 20 1 27 1 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 817 1622 25 3 
V Centauri 25.4 —56 27 6. 78 5 119 415 1515 21 3 2614 
RS Bootis 29.3 +32 11 89—10.0 0 09.1 19 822 1611 24 0 
RU Bootis 14 41.5 +23 44 128—143 0 11.9 6 3 1313 2023 28 9 
R Triang. Austr. 15 10.8 —66 08 67— 7.4 3 09.3 2 4 823 1518 2212 
S Triang. Austr. 15 52.2 —63 29 64—7.4 6078 516 12 0 18 8 24 16 
S Norme 16 10.6 —57 39 66—7.6 9 18.1 818 1812 28 7 
RW Draconis 33.7 +58 03 9.6—10.8 0 10.6 814 1711 26 8 
RV Scorpii 16 51.8 —33 27 67—74 6 01.5 218 820 1421 27 0 
X Sagittarii 17 41.3 —27 48 44— 5.0 7 003 413 1113 1814 25 14 
Y Ophiuchi 473 —607 6.1— 6.5 17 02.9 6 18 23 21 
W Sagittarii 17 58.6 —29 35 43—51 7 143 311 1016 18 6 25 20 
Y Sagittarii 18 15.5 —18 54 54-62 5 186 45 923 2112 2 7 
U Sagittarii 26.0 —19 12 65— 7.3 6 179 310 10 4 1622 23 16 
Y Scuti 32.6 — 8 27 8.7— 9.2 10 08.3 8 13 18 21 
Y Lyre 34.2 +43 52 11.3—123 0 12.1 312 913 1514 27 15 
RZ Lyre 18 39.9 +32 42 9.9—11.2 0 123 212 816 2022 27 1 
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Maxima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1922 
February 

h m hens dh dh dh dh dh 
RT Scuti 18 44.1 —10 30 91— 9.7 0 119 lzZz 4/081 BOD OW 
«x Pavonis 18 46.6 —67 22 38—52 9 02.2 7 13 1616 25 18 
U Aquilz 19 240 —715 62—69 7 00.6 is @7 BA AS 
XZ Cygni 30.4 +56 10 86—9.3 0112 716 1416 2116 28 16 
U Vulpec. 32.2 +2007 65— 7.6 7 23.5 40 26 BS Zas 
SU Cygni 40.8 +29 01 6.2— 7.0 3 20.3 7 21 15 14 23 6 
nm Aquilz 474+-045 3.7—45 7 042 16 $810 1515 22 19 
S Sagittz 51.5 +16 22 56— 64 8 09.2 312 1121 20 6 28 16 
X Vulpec. 19 53.3 +2617 9.5—10.5 6 07.7 123 8 7 1415 20 23 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 16 9 
T Vulpec. 47.2 +27 52 55— 6.1 4 105 3 1 1122 2019 25 5 
WY Cygni 52.3 +30 03 9.6—10.4 0 13.5 74 Bai as ws 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 120 813 2123 28 16 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.4 9 7 24 1 
VY Cygni 21 00.4 +39 34 88— 9.5 7 20.6 414 1211 20 8 28 4 
SW Aguarii 10.2 — 020 99—10.8 0 11.0 322 1019 1716 24 14 
VZ Cygni 21 47.7 +42 40 82—92 4 207 2 6 1123 1620 26 13 
Y Lacertz 22 05.2 +50 33 91—96 4078 [ST we Ba 
5 Cephei 25.5 +57 54 3.7— 46 5 088 3 8 817 1911 24 20 
Z Lacertz 36.9 +56 18 82— 9.0 10 21.1 235 Gu as 
RR Lacerte 37.5 +55 55 85—92 6 10.1 Ii3 WM ab 27s 
V Lacertae 445 +55 48 85—95 4 23.6 47 14 6 19 6 24 6 
X Lacertz 22 45.0 +55 54 82— 86 5 10.7 2 0 11 18 8 23 18 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 5 106 Sil ba 6 8 ZW S 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 iz2?@¢535 2M 27 3s 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 12 6 24 10 
V Cephei 23 51.7 +82 38 60—7.0 0 23.9 25 $$ 64S 4 





Monthly Report of the American Association of Variable Star 
Observers, October 20 to November 20, 1921. 


The following have recently been elected to membership by the Council: 
C. W. Bell, Matton, III. 
L. J. Boss, North Scituate, R. I. 
D. F. Brocchi, Seattle, Wash. 
Prof. O. L. Dustheimer, Berea, O. 
Dr. Alice H. Farnsworth, South Hadley, Mass. 
William Fisher, Cambridge, Mass. 
B. Freeman, Chester, Pa. 
Miss O. L. Harding, Norton, Mass. 
Miss K. L. Harte, New York, N. Y. 
W. J. Jewell, Jr., Danville, Ill. (Life Member). 
John Kuhn, Warsaw, O. 
A. Lander, Canterbury, England. 
Miss A. C. Maury, Hastings-on-Hudson, N. Y. 
Rubin Rabinowitz, New York, N. Y. 
Dr. Felix de Roy, Anvers, Belgium. 
Miss J. G. Seaman, Poughkeepsie, N. Y. (Life Member). 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921. 


October 0 = J. D. 2422963 


Star J.D. Est.Obs. 
001046 X ANDROMEDAE— 
2984.8 10.8 Wf, 
2997.6 9IS8B. 


001032 S Scu.ptoris— 
2995.6 8.6 Bh. 
001620 T Ceti— 
2966.3 5.5L, 
001755 T CassiopEIAE— 
2940.2 11.8 Ch, 
2983.3 11.9 L, 
29947 119L, 
001726 T ANpROMEDAE— 
2940.1 12.2 Ch, 
2985.5 10.0 Pt, 
001838 R ANDROMEDAE— 
2940.1<11.0 Ch, 
001909 S Creti— 
2937.3<11.5 Ch, 
2988.7<10.2 Mu, 
004047 U CassiorEIAE— 
2984.8 9.3 Wi, 
2997.6 SOB. 
004435 V ANpDROMEDAE— 
985.5 12.30. 
004633 RR ANDROMEDAE— 
2984.8 13.3 WE, 
004746a RV CassiorEIAE— 
2964.3<14.5 L, 
2994.7<13.7 L. 
004958 W CassiopEIAE— 
2964.5 10.0 Rk, 


2993.5 9.0 Gi, 
010940 U AnpromMEDAE— 
2995.6 13.1 B. 
011272 S CassiopEIAE— 
2904.4 10.0 Rk, 
2993.6 9.0M, 
3013.6 9.0Lv. 
011208 S Piscium— 
2987.6<11.3 V, 
011712 U Piscitum— 
29856 11.0 Pt. 


012350 RZ Prerser— 

2983 5<13.5 B, 
012502 R Piscitum-— 

2964.4 11.6 Rk, 
013238 RU ANpromMEDAE— 

2939.2 10.2 Ch, 

2995.6 13.3 B. 
013338 Y ANDROMEDAE— 

2939.2 12.0 Ch, 

3008.6 9OB. 
014958 X CassiopEIAE— 

2987.6 12.7 Pt, 
015354 U Prrsei— 

10.4 Pt, 


2987.6 
015912 S Arietis— 
2987.6 11.3 Pt, 





J.D. Est.Obs. 


2987.5 10.7 V, 


2974.4 
2965.4 
2985.5 
3009.5 


2959.1 
2992.5 


2987.5 


2964.4 14.2L, 
2992.7<10.2 Mu, 


MLA Pt, 


2985.6 9.3 Pt, 


2996.8 12.6 Wf. 


2971.7<14.0 L, 


2965.4 


9.5G 
2993.5 9.4M, 
2969.3 10.0 Rk, 
2994.7 9.5 Lv, 
2989.7 12.0 Y, 
2990.6<12.5 Y. 
2985.6 12.6 Pt, 
2959.1 11.8 Ch, 
2959.1 10.0 Ch, 
2990.5 11.9 Y, 
2988.6 10.8 Mu, 
2991.6 11.2 B, 


J.D. Est.Obs. 


2989.6 10.0 Hu, 


2983.3 5.8L, 


2966.4 1 
2992.6 1 


2964.3 
2996.5 


2964 4<12.1 Rk, 


2994.3 12.3 L. 
2990.5 9.5 Y, 
2972.7 149L, 
2985.5 9.80, 
2997.6 88 B. 
2985.6 10.1 Pt, 
29986 9.1B, 

2990.5 12.00. 
2989.7 12.2 Y. 
2984.8 129 Wi, 
2983.5 8&8&B, 
30086 9.0 B. 

2996.6 10.0 B, 
3009.5 11.9 B. 


Monthly Report of the American Association 


November 0 = J. D. 2422994 


J.D. Est.Obs. 


2996.8 9.9 Wi, 
2994.3 5.8L. 
2971.3 12.0L, 
2994.5 11.4 Gi, 
2985.5 9.70, 
3009.5 8.3 B. 
2983.3 13.1 L, 
2996.8 8.5 WE, 


2983.3<13.2 L, 


2992.6 9.6Cg, 


2985.7 10.3 Wf, 
2998.6 9.7 Lv, 


2985.6 13.4 Pt, 
2985.6 8.8 Pt, 
3013.6 99 Hu. 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. 
021024 R ArieTis— 


2966.7. 8.1L, 
2987.6 7.4 Pt. 
2994.6 8.0Gi, 

021143a W ANpDROMEDAE— 

2965.4 8.3 Gi, 

2998.6 S8&8&B. 
021258 T Prersei— 

3013.6 86Hu. 
021381 Z CepHEei— 

2996.5<13.2 B. 
021403 0 CreTI— 

2937.3. 7.0 Ch, 

2970.6 8.0L, 

2985.6 8&2Cg 

2990.4 89 Pe. 

3013.6 89 Hu. 
021558 S Perser— 

2978.6 8&7 B, 


022000 R Creti— 
2965.4 <9.8 Pe, 
022150 RR Persei— 
2989.7<13.5 Y. 
022813 U Crti— 
2937.3 8.4Ch, 
023080 RR CrepHEeI— 
2964.4 128L, 
023133 R TriANGuLI— 
2964.4 11.5RK 
2991.7 10.6 B, 
024356 W Persei— 
2968.3 
2987.6 
3002.6 
030514 U Arietis— 
2970.5 
031401 X CretTi— 
2964.6 
2985.7 
3006.6 
032043 Y Prersei— 
2987.6 
3013.6 
032335 R Prersei—— 


2970. 
042215 W Tavuri— 
2965.4 
2989.6 
042209 R Tauri— 
2989.6 98 Pt, 
042309 S Tauri— 
2996.6<13.0 B. 
043065 T CAMELOPARDALIS— 
2966.6 11.6L, 
043274 X CAMELOPARDALIS— 
2964.4 8.6 Rk, 
2989.6 10.8 Y, 
044617 V Tauri— 
999.6 13.1B. 
045307 R Ortonis— 
2970.6 10.8 Gi, 


10.8 Pe, 
10.2 Pt, 
9.4 Ca, 


13:5 Gi, 
10.4 L. 
10.8 Wf, 
12.0 B. 


8.2 Pt. 
8.5 Hu. 


13.0 Gi, 


10.1 Pe, 
9.4 Pt, 


J.D. Est.Obs. 


J.D. Est.Obs. 


2970.5 8.0Gi, 2978.3 
2989.6 8.0Ca, 2990.3 
2996.6 7.9B, 3000.5 
2978.6 86Gi, 2984.8 
2961.2 7.9Ch, 2964.6 
2972.6 8.0L, 2979.4 
2986.6 8.5 Ca, 2987.6 
29927 79Mu, 2994.4 
3009.6 8.7 B, 3013.6 
2996.6 10.4Ca, 3001.6 
2989.6 11.1 Pt, 2989.7 
2983.3<13.6 L, 2985.7 
2969.4 11.7 Rk, 2987.6 
3009.6 9.3 B. 

2978.6 9.5B, 2984.5 
2988.6 10.1 Mu, 2989.6 
3009.6 93B, 3013.6 
2989.7<13.5 Y. 

2974.6 10.71, 2984.7 
2989.6 11.3 Pt, 2992.7 
2988.6 8.9Mu, 2990.5 
2994.5 13.6Gi, 2996.7 
2979.4 9.7 Pe, 2985.6 
2996.7. 10.1 Bh. 

2996.6 9.6B 

2980.3 11.8L, 2990.3 
2969.3 88Rk, 2983.5 
2999.5 11.50. 

2984.7 11.2Y, 3006.6 


ONIN 
ooN 


L, 
L, 
00, 


‘© 
bo 


112'Y. 


14.0 Wf, 


11.6 Pt, 


9.2 Gd, 
9.3 Ca, 
9.2 Hu. 


10.7 L, 


11.5 Mu, 


8.40, 


13.3 B. 
9.9 O, 


12.7 L. 
10.4 0, 


11.0 B. 


Wi, 


47 


J.D. Est.Obs. 


2983.5 8.00, 
2990.5 8.20, 
3002.5 8.0Ca. 
2985.5 9.20, 
2965.4 8.3 Pe, 
2983.4 80L, 
2988.6  8.4Bh, 
2996.6 8.5Ca, 
2994.3< 13.6 L 
2988.6 11.0 Mu, 
2985.55 9.90, 
2990.5 0 0.1 Cl, 
2985.6 10.90, 
2994.4 11.5L, 
2998.6 85B 
2985.7 9.5 Br, 
2987.6 10.8 Pt, 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. 
045514 R Leporis— 


2939.4 89Ch, 

2991.7, 9.6 Ca, 
050003 V Orionis— 

2989.7. 12.3 Y. 
050022 T Lreporis— 

2996.8 10.0 Pt. 
050953 R AuRrIGAE— 

2987.6 9.5 Pt, 
051533 T CoLuMBAE— 

2994.9 85 Bh. 


052036 W AuriGAE— 
2964.6 12.1 Gi, 


2993.6 12.8 Gi, 
052034 S AurIGAE— 
2966.6 8.7L, 


052404 S Orionis— 
2986.7. 10.4 Ca, 
053068 S CAMELOPARDALIS— 


2987.6 86 Pt. 
053005a T Orionis— 
2964.6 11.6L, 
2971.7. 11.7L, 
2981.7. 10.1 L, 
055331 U AurIGAE— 
2989.7<13.0 Y. 
054319 SU Tauri— 
2937.4 9.8Ch, 
2970.7. 9.5L, 
2986.8 9.4 Wf, 
29947 9.5L, 


2999.7. 9.5 Pt, 
054974 V CAMELOPARDALIS— 


054920 U Oritonis— 
2937.3. 6.7 Ch, 
3006.6 8.4B. 
055353 Z AuRIGAE— 
29857 11.1 WE, 
060450 X AuRIGAE— 
2939.4 10.3 Ch, 
060547 SS AurRIGAE— 
2945.4<11.8 Ch, 
2965.3 126L, 
2966.4 10.5L, 
2968.6 10.6 Gi, 
2970.6 10.7 L, 
2972.6 107L, 
2974.6 112Gi, 
2976.4 11.3 L, 
2978.7 12.6 Gi, 
2983.6<13 8 Gi, 
2985.6<12 6 Pt, 
2991.6<13.3 Y, 
2998.9< 12.6 Pt, 
061702 V MonoceroTis— 
29968 11.6 Pt. 
063159 U Lyncis— 
2989.6 12.7 Y. 


J.D. Est.Obs. 


2961.6 8&2L, 
2996.8 9.0 Pt. 


2990.5 10.30, 


2966.6 12.6L, 
2994.7. 13.1L. 


2981.3 8.7L, 
3009.7 10.7 B. 


2966.7  11.6L, 
2973.7 10.8L, 
2990.7. 11.8L, 


2973.7 
2989.6 9.4 Pt, 


2964.6 9 
9 


2994.9 9.4 Bh, 


3000.6 9.5 Jd. 


2983.5 11.20, 
2994.5 11.0 Gi, 


2986.6 7.8 Ca. 


2989.6 10.8 Pt, 
2989.6 88 Pt, 


2964.4<13.8 L, 
2965.5 12.2 Gi, 
2966.6 10.5L, 
2968.6 10.5 L, 
2971.3 10.6L, 
2973.5 11.2 Gi, 
2974.7 10.9L, 
2976.6 11.7 Gi, 
2979.5<13.3 Gi, 
2984.3<13.4 L, 
2989.6<12.6 Pt, 
2993.5< 13.9 Gi, 


2999.7<12.6 Pt, 


J.D. Est.Obs. 
2972.6 8.6L, 
3005.6 9.5B. 
2972.6 12.6L, 
2094.7 8.8L, 
2968.6 11.7L, 
29747 104L, 
29947 11.3L, 
2966.7. 9.5L, 
29747 9.5L, 
2990.7 95L, 
2996.8 9.6 Pt, 


2987.6 11.2 Pt, 


3005.6 11.2B. 
2989.6 8.0 Pt, 


2989.7 10.8 Y, 
3008.6 98B. 


2964.6 13.8 Gi, 
2965.6 11.2 Gi, 
2967.6 10.7 Gi, 
2969.6 10.7 Gi, 
2971.5 10.9 Gi, 
2973.7 10.9L, 
2975.7 11.3 Gi, 
2976.7. 11.3 Gi, 


2981.5<13.3 Gi, 


2984.4< 13.3 Gi, 
2989.7<13.3 Y, 
2994.5<13.9 Gi, 


3004.6<11.0 De. 


J.D. Est.Obs. 


2984.7 9.2L, 


2992.6<11.1 Jd, 


3005.6 87 B. 


2970.7 11.3L, 
2975.7. 10.0 L, 
2996.8 10.0 Pt. 


2968.6 9.5 
2985.8 9.5 WE, 
2992.6 96Y 
2998.8 9.5 


2989.6 11.3 Y, 


2996.7. 7.9Ca, 


2977.4 121 Gi, 
2983.5<11 0 Pt, 
2985.5<13.8 Gi, 
2990.6<14.5 L, 
2994.7<14.5 L, 





| 
| 
} 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. 
063558 S Lyncis— 
2989.6 10.2 Pt, 
064030 X GEMINoRUM— 
2964.6 9.8 Gi, 
064707 W Monocerotis— 
2996.8 10.5 Pt. 


J.D. Est.Obs. 


2990.5 10.2 O. 
2993.6 11.4 Gi. 


064932 Nova GeMINoRUM No, 2— 


29686 13.9L. 
065208 X Monocerotis— 
2968.7. 7.7L, 
065355 R Lyncis— 
2964.7. 11.1 Gi, 
070122a R GEMINORUM— 
29394 9.1Ch, 
070122b Z GEmMINoRUM— 
2996.8 12.3 Pt. 
070122c TW JGeMInoruM— 
2996.7 7.8Ca. 
070310 R Canis Minoris— 
2964.7 11.2 L, 
071044 Le. Pupris— 
29949 4.5 Bh. 
071713 V GeminorumM— 
29968 12.1 Pt. 
072708 S Canis Minoris— 
2943.4 8.7 Ch, 
2991.7<10.0 Ca, 
073508 U Canis Minorts— 
2964.7 9.0L, 
070922 U GeminorumM— 
2964.6< 13.7 L, 
2966.7<13 7 L, 
2969.6<13.7 Gi, 
2971.7 14.0L, 
2973.7<13.7 L. 
2975.7<13 7 Gi, 
2979.6< 12.4 Gi, 
2984.6<12.4 L, 
2993.6 9.7 Gi, 
2998.8 11.2 Pt, 
081112 R Cancri— 


29687 118L, 
081617 V Cancri— 

2964.6 12.3 Gi, 
082405 RT HypraE— 

2968.7. 8.0L, 
083350 X Ursar Majoris— 

2996.8 10.9 Pt. 
084803 S HypraE— 

2996.8 12.0 Pt. 
085008 T Hynrar— 

2964.7 10.2 L, 
085120 T Cancri— 

2966.7 9.1L, 
090425 W Cancri— 

2966.7 12.5L, 
093178 Y Draconis— 

29896 9.5 Y. 
093934 R Lronis Mrnorts— 

2968.7. 12.9L, 


2973.7 
2989.7 


76 L, 
5 ¥. 
2986.6 


2974.6 11.0L, 


2964.7 
2998.8 


2974.6 9.0L, 


2964.7<13.7 Gi, 
14.1 Gi, 
14.1 Gi, 
14 1 Gi, 
14.1 Gi, 


2967.7 
2970.6 
2972.6 
2974.7 
2976.6< 13.3 Gi, 

2981.5<12.4 Gi, 
2986.8 92Wf, 
2994.6 
2999.7 


2984.7 
2993.6 
2973.7 7.9L, 


118L, 


2974.7 
2984.7 9.3L, 


10.8 L, 
29847 10.4L. 


2990.7 12.1L. 


7.0 Ca, 


97 Gi, 
11.9 Pt. 


11.0 Gi. 


J.D. Est.Obs. 


2984.7 7.2L. 


2996.8 6.8 Pt, 


2990.6 


2974.6 10.8L, 


2990.7. 8.5L, 


2965.6<13.7 Gi, 
141 Gi, 


2968.6 
2970.7 14.2L, 
2972.6 14.0 > 
2974.7<13. 
2977.7 14 
2 3.1 
2989.7 9. 
2994.6 9.5 


2996.8 


2984.7 8.1L. 


2994.7 


2996.8 


10.5 L. 


11.5: Pt. 


Hy t, 
9.3 Pt 


J.D. Est.Obs. 


3001.7. 7.1 Ca. 


2990.7 11.7L, 


2996.8 88 Pt. 


2965.7 14.0L, 
2968.6<13.7 L, 
2971.6 14.1 Gi, 
2973.7<13 3 Gi, 
2975.7<13.7 L, 
2978.7<13.7 Gi, 
2983.6<13.7 Gi, 
2990.6 93L, 
2996.8 9.9 Pt, 


2998.8 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. 
094211 R Lreonis— 
2996.7. 6.2 Ca, 
094512 X Lronis— 
2968.7<13.3 L, 
2973.7<12.5 L, 


095421 V Leonis— 
2996.8 10.1 Pt. 
103769 R UrsaE Majoris— 


2937.1 7.2Ch, 
2996.7. 8.0 Ca, 
3001.7 83Ca. 
122001 SS Vircinis— 
2994.7 5.9L. 


J.D. Est.Obs. 
2996.8 


2970.7<1 
2974.7<1 


5.9 Pt, 


2984.6 7.91 
2996.8 82F 


122532 T CaANnuM VENATICORUM— 
299 


9.2 Pt. 
123160 T UrsaE Majoris—. 
2937.1<11.5 Ch, 
2991.6<11.3 Cg, 
123307 R Vircinis— 
2994.7 11.2L, 
123459 RS Ursae Majoris— 
2937.1 8.7 Ch, 
2988.6<10.6 Bh, 
2998.9 11.7 Pt, 
123961 S —— Mayjoris— 
2937.1 8.4Ch, 
2071 6 9.5 My, 
2986.5<10.8 Ca, 
2990.6<10.1 Jd, 
133273 T Ursazt Mrnoris— 


2984.6<11.0 Pe, 
2993.5<10.9 M, 


2998.9 10.8 Pt. 


2984.6 11.0 Pc, 
2989.5<10.8 Ca, 
3002.6 12.0 Wf. 


2952. 9.1 My, 
2980.3 10.5L, 
2986.5<10.9 V, 
2991.6 10.9Cg, 


2984.7 10.1 Wf, 2986.5 10.0 V. 
134440 R Canum VENATICORUM— 

2951.7 8.0Lv, 2998.9 11.8 Pt. 
141567 U Ursae Minoris— 

2937.1 10.9Ch, 2941.7. 8.7 Lv 

2986.6 11.3 Pec, 2994.6 11.9 Lv 
141954 S Booris— 

2937.1 9.6Ch, 29663 84L, 

2983.55 8.0Pt, 2990.2 8.1L, 
142584 R CAMELOPARDALIS— 

2952.7 8&3My, 2965.7 82] x 

2984.7 9.7 Wi, 2985.5 10.00 

142539 V Booris— 

2952.7 89My, 2962.6 9.0 My, 

2979.6 9.1H)j, 2983.5 9.4 Pt, 

2986.6 9.4Su, 2989.5 9.4Ca, 
143227 R Bootis— 

2937.1 12.0Ch, 2983.5 9.9 Pt 
144918 U Bootris— 

2969.3. 12.3Gi, 2984.2 13.0 Gi. 
151520 S LipraE— 

5.1 9.7 Ch. 

151731 S Coronare Boreatis— 

2935.1<11.1 Ch, 2983.5 12.0 Pt, 

2985.6<11.1 Su, 2995.6 12.1 Pe, 
151714 S Serpentis— 

2968.3 10.0L, 2983.1 11.0L. 

2994.2 11.2L, 3002.6 11.4 Wf. 
153378 S Ursae Minor1is— 

2983.5 9.3 Pt, 2984.7 98 WE, 

2986.6 9.2Su, 2988.6 10.5 Bh, 


J.D. Est.Obs. 
3001.7 57 Ca. 
2971.7<12.5 1 
2975.7<12. 5L 
2985.6 7.9Bh, 
2999.5 8.0Ca, 


2985.6<10.2 Su, 
2998.9 12.6 Pt. 


2984.7. 11.3 WE, 


2991.6<11.3 Cg, 
2965.7 9.4 My, 
2984.6 11.1 Pe, 
2988.6<10.6 Bh, 
2993.5 11.5 M, 
2951.7 86Lyv, 
2998.6 11.7 Lv. 
2974.3 83 Gi, 
2993.5 9.0M, 

, 29716 84My, 
2992.6 10.3 Jd. 
2966.3 9.0L, 
2984.6 9.4 Pc, 
2990.2 9.5L, 
2989.5 9.6Ca. 


2984.6<10.3 Bh, 
12.0 Wf. 


2996.6 


2984.6 11.1 WE, 


2985.6 
2992.7 


9.9 O, 


2999.5 


9.3 Mu, 


J.D. Est.Obs. 


2972.7<13.3 L, 
2984.6<12.5 L. 


2989.5 


DroNy 
ZC) 


oN 
Qa 


2986.5<10.8 Ca, 


2985.6<10.2 Su, 


2993.5<10.9 M, 


2966.3 9.7L, 
2985.6<11.0 Su, 


2990.2 10.9L, 
2998.9 11.0 Pt. 
2983.5 11.6 Pt, 
2978.6 8.0L, 
2993.7 8.2 Gi. 
2978.7 9.0 Gi, 
2978.3 9.3L, 
2986.6 9.4 Hj, 
2996.5 9.7 Ca. 
2984.6 12.1 Wf, 


2989.5<10.5 Ca, 


2986.5 


9.5 V, 
2996.7 9 


5 
[SCe 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
154428 R CoronaE BorEALIsS— 


2935.1 6.6Ch, 2940.2 68Ch, 2952.7 7.5 My, 2955.6 7.4 My, 
2960.1 82Ch, 29643 85L, 29643 87 Pe, 29653 8.6L, 
2966.3 89L, 29683 9.2L, 29683 89 Pe, 2969.3 9.0 Gi, 
2970.3 9.6L, 2970.4 96Be, 29713 96L, 29723 9.5 Gi, 
2972.3 9.6L, 29733 99L, 29743 99Be, 29743 99L, 
2975.2 9.3 Pe, 29773 9.5Gi, 29783 94L, 29802 9.5L, 
2980.3 94Be, 2980.5 9.1 Pt, 2981.5 9.1 Pt, 29823 9.3L, 
| 2983.3 9.5L, 2983.5 9.0Pt, 29842 89L, 29843 89 Be, 
2984.3 87Gi, 29845 89 Pt, 29846 91.Br, 29846 89 Bh, 
2984.6 9.0Pc, 29846 89 Wf, 2985.5 9.0 Pt, 2985.6 8.7 Bh, 
2985.6 90Su, 2985.6 8.7 Wi, 2986.5 9.0Ca, 2986.5 8.50, 
2986.5 86Ya, 29866 88Hj. 2986.6 89Lc, 29866 <7.9 Mu, 
2986.6 88Su, 2986.6 8&8 We, 2987.5 8.5 Pt, 2987.6 85 Mu, 
2988.6 86Bh, 29886 83Mu, 2988.6 86Su, 2989.5 8.1 Ca, 
2989.5 87Cl, 29895 84Pt, 29902 80L, 2990.5 79Ca, 
2990.5 78Cl, 2990.6 84Mu, 2991.5 78Ca, 2991.5 84Pt, 
2992.55 7.8Ca, 29925 7.2Ms, 29926 8.2Mu, 2992.6 86H}, 
2993.2 7.6Gi, 29935 7.7Ca, 2993.7 78Cg, 29942 7.7L, 
29946 78Bh, 29946 82Mu, 29956 7.4Bh, 2995.6 8.0Mu 
2996.5 7.5Ca, 2996.5 7.6Pt, 2996.6 7.7 Br, 2996.6 7.3 Bh, 
2996.6 7.6 Wi, 2997.6 7.9 Mu, 2998.5 7.0M, 2998.6 78Mu, 
2999.5 69M, 29995 7.0Ms, 2999.5 7.0Ne, 3000.6 7.6 Mu, 
3001.5 7.0Ca, 30016 68Br. 3001.6 7.6Mu, 3001.6 7.0 Wf, 
30026 69 Wf. 3004.4 66De, 30105 68Ms, 3011.5 64 Pt. 
154536 X CoronAE BorEALIS— 
2984.6 10.5 Wf, 2996.6 11.0 WE. 
154639 V CoronaEe BorEALis— 
2983.55 7.0Pt, 29846 74WeE, 29865 7.3 Ya, 2996.6 7.3 WE. 
154615 R SrerPentTis— 
2989.5<11.6 Ca. 
155018 RR LipraE— 





2935.1 9.4Ch, 2968.2 8.4L. 
155847 X HercuLis— 
. 2985.6 5.7Su, 2986.6 6.1 Mu, 29866 5. 


7Su, 2987.6 6.2 Mu, 

29886 62Mu. 2988.6 5.7Su, 2990.6 6.4 
62 

9 


S 
Mu, 2992.6 6.2 Mu, 
2993.6 62Mu, 29946 6.1Mu, 2995.6 Mu, 2997.6 63 Mu, 
2998.6 6.2Mu, 3000.6 6.2Mu, 30016 62N 
160210 U Serrentis— 
2985.5<11.6 Y. 
160625 RU Hercu.is- 
2983.55 9.2Pt, 29846 9.2Wf, 2985.6 92Wf, 29866 9.2 Wf, 
2996.6 9.4WE. 
161138 W CoronaE BorEALis— 
2983.5 83Pt, 29846 85 Wf, 29855 8&5 Y, 2986.5 83 Ya, 
2990.5 86Y, 29966 9.2 We. 
162119 U Hercutis— 
2973.3 10.7Gi, 2983.5 114 Pt, 2984.6 10.8Pc, 2985.6<10.2 Su, 
29865 11.1Ca, 2986.5 11.30, 2992.5 11.0B, 2993.3 10.9 Gi, 
2993.5 10.3Ca, 2994.6<10.9 Bh. 
162112 V Orniucni— 
2960.1 8.4Ch. 
162807 SS Hercutis— 





2968.3 10.0L, 29723 9.7L, 2980.2 96L, 2983.5 93 Pt, 
29903 8.9L. 

163172 R Ursaet Minoris— 
2985.6 9.50. 


163137 W Hercutis— 
2960.1 10.1Ch, 2983.5 11.5 Pt, 20846 108Pc, 2986.5<112V, 
2990.5 11.6Y, 29926 11.4B, 2093.5 115M. 
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Star J.D. Est.Obs. 
163266 R Draconis— 
2941.2 82Ch, 
2990.5 10.9 Y, 
164055 S Draconis— 
2999.5 82M, 
164319 RR OpxHiucHi— 
968.3 9.1L, 
164715 S Hercutis— 
2973.3 9.9 Gi, 
2993.3 9.4 Gi, 


165631 RV Hercutis— 
2964.3 11.1 Pe, 
2987.5<11.2 V, 

170215 R OpHiucHI— 
2995.6<10.7 Bh. 

170627 RT Hercutis— 

29 


84.7<13.0 WE, 


171401 Z OrniucHi— 
2970.3 11.7 Gi, 
2993.3 11.5 Gi. 
171723 RS Hercutis— 
2983.5 8.5 Pt, 
174406 RS OpniucHi— 
2984.5 10.9 Pt. 
175111 RT Opnitucni— 
2991.6 11.9B. 
175458a T eo eT 
2967.4 11.1 Gi, 
175458b UY Draconis— 
2992.5 11.2 Y. 
175519 RY og 
2934.2 11.9 Ch, 
180565 W Draconis— 
2983.5 9.6 Pt, 
180531 T Hercutis— 
2934.2 11.5 Ch, 
2972.3 12.2L, 
2986.6 10.5 Ca, 
2993.55 92M, 
3001.5  8.8Ca, 
180666 X Draconis— 
2999.6 11.2 B. 


180911 Nova Opuiucui #4— 


2966.3 11.6L, 
2996.6 11.9B. 
181031 TV Hercutis— 
2964.3 14.0L, 
29943 9.5L. 
181136 W Lyrar— 
2965.3 11.9L, 
2982.6 
2986.6 
ore 


181103 RY tol 
2970.3 9.9 Gi, 
2999.5 12.6B, 
182224 SV HercuLis— 
2968.3 10.3 L, 
2994.2 11.2L, 


Monthly Report of the 


10.5 Hi, 
10.2 Hj, 
10.1 Hj, 
004.5 9.3 De, 


J.D. Est.Obs. 


2984.6 
2999.5 


2999.5 
2983.2 


2983.5 
3001.5 


2968.3 
2993.5 


10.2 Pe. 
1703.6, 


8.2 Ms, 
8.8L, 


10.2 Pt, 
8.7 Ca. 


10.8 Pe, 
114M. 


2985.6<14.0 Wf. 


2983.5 11.6 Pt, 


2984.7 


2992.5 11.7 Y. 


2960.1<12.1 Ch. 
2999.6 10.3 B. 


12:1 Ch, 
11.6L, 

10.4 L, 
9.8 Bh, 


2980.2 11.6L, 


2971.3 14.0L, 


2973.6<10.1 Hj, 
2983.5 10.5 Pt, 
2990.3 9.9L, 
2993.6 10.1 Hj, 
3008.5 9.4B. 


2983.5 11.5 Pt, 
3002.6 


2982.3 10.9L, 
3005.6 11.78. 


8.5 Wf, 


8.0 Hu. 


12.3 Wf. 


J.D. Est.Obs. 


2986.6<10.0 Ca, 
3013.6<10.2 Jd. 


2999.5 
2994.2 
2986.5 


8.3 Ne. 
8.6L. 
9.6 Ca, 


2983.5 11.0 Pt, 


2989.5<11.2 Ca, 


2986.5 8.50, 


2964.3 
2983.5 
2990.5 
2995.6 


— 
eon 
MmAw pe 
moO 
aP ro 


2987.5 


2980.3 


2980:3 
2984.6 
2990.5 
2995.6 


10.3 L, 
10.3 Hj, 
10.4 B, 
10.3 Pe, 


2984.6 


2984.5 11.0 Pt. 


2986.5 


11.8 Wf, 


American Association 


J.D. Est.Obs. 


2987.5 10.9 Pt, 


3004.5 8.5 De. 


2992.5 9.6B, 


10.9 O, 


2991.5 11.6 B, 


3002.6 9.1 Wf. 


2966.3 12 
2985.6 11 
2992.7 9. 
2996.5 9 


2990.2 


2990.3 10.1 L, 


2981.7<1 
2986.6 
2990.5 
3002.6 


pepe 


0.1 

10.0 
98 
9.7 


2993.3 12.2 Gi, 


2986.5 11.00, 
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Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
183149 SV Draconis— 
2990.6 O98 Y. 
183225 RZ Hercutis— 
2990.6<12.7 Y. 
183308 X OpHiucHi— 


2966.4 8&7L, 29743 8&7L, 2983.3 8.7L, 2986.6 8.6 Ya, 
2987.5 8.5 Pt, 2994.2 87L, 2999.5 8.9B. 

184205 R Scuti— 
2940.2 60Ch, 2952.7 6.7 My, 2964.3 58Pe, 2965.7 6.7 My, 
2966.3 5.6L, 29664 58Pe, 2968.3 55Be, 29683 5.5L, 
2970.4 5.4Be, 29704 5.4L, 2971.6 6.6My, 2972.3 5.5L, 
2973.6 5.6Hj, 2974.3 5.4Be, 29743 5.4L, 29773 5.4Gi, 
2978.3 5.4L, 2980.3 5.5 Be, 29803 5.4L, 2980.5 53 Pt, 
2980.6 6.5 My, 2981.5 5.3Ms, 2981.5 5.4Pt, 29825 5.3 Ms, 
2982.6 5.6Hj, 29835 53Nc, 29842 52L, 29845 5.3 Pt, 
2984.6 5.2 Br, 29846 5.1 Pc, 2985.5 5.4 Pt, 29856 5.3Su, 
2986.5 5.3Ca, 2986.5 5.3.Nc, 29865 550, 29866 56Hj, 
2986.6 5.4Mu, 2986.6 5.3 Ya, 2986.6 6.0Su, 2987.5 5.1 Pt, 
2987.66 5.2 Mu, 2988.5 5.2Nc, 2988.6 5.2 Mu, 2988.6 5.6Su. 
2989.5 5.7Cl, 2989.5 5.3Ca, 2989.5 5.2Ms, 2989.5 5.2 Ne, 
2989.5 54Pt, 2990.3 5.1Be, 2990.3 5.0L, 2990.5 57Cl, 
2990.5 5.3Ms, 2990.5 5.3Nce, 2990.6 4.7 Mu, 2991.5 5.3Ca, 
2991.5 5.2Ms, 29915 52Nc, 29915 55 Pt, 2992.5 5.3Ca, 
2992.5 5.2Nc, 2992.5 5.2Ms, 29926 5.1Hj, 29926 45 Mu, 
2993.5 5.2Ne, 2993.5 5.2Ms, 29936 49Bh, 2993.6 45 Mu, 
29946 5.2Br, 29946 45Mu, 29956 48Mu, 2996.5 5.4Ca, 
2996.5 5.3 Pt, 2996.7 5.0Bh. 2996.7. 5.3Br, 2997.6 5.0Mu, 
2998.6 49Mu, 2999.5 5.0M, 2999.5 5.1Ms, 2999.5 5.1Ne, 
3000.5 53Ca, 30006 5.1 Mu, 3001.5 53Ca, 30016 53 Mu, 
3002.66 5.2Br, 3010.55 58Ms, 3011.5 54Pt, 3013.5 6.0Ms, 
3013.5 5.9 Ne. 

184300 Nova AguiLaE 33— 
2940.2 9.0Ch, 29683 94L, 2977.3 98Gi, 2980.5 9.5 Pt, 
2982.3 9.4L, 29842 9.6L, 29846 9.6Bh, 2987.5 92V, 
2989.55 S88Cl, 2991.5 94Pt, 29943 9.7L. 2996.5 10.0Ca, 
3004.5 9.21De, 3011.5 9.5 Pt. 

185032 RX LyraE— 
2959.2 11.7Ch, 2985.6 13.1 Pt. 

185243 R Lyrar— 

| 2967.4 49 Pe. 
185512a ST Sacitraru— 


2965.3<13.0L, 2983.2 13.0L, 29842 13.1L, 2990.2 12.5L. 
185634 Z Lyrar— 
2964.4 129L, 29743 114L, 29833 11.0L, 2991.6 11.3 B, 
29943 10.5L, 3009.6 10.5B. 
190108 R AguiLaE— 
2985.6 7.8Pt, 2988.6 840, 2996.5 81Ca, 29966 8.1B. 
190529a V Lyrare— 
2991.6<13.0 Y. 
190818 RX SaGitTARi— 
3005.5<12.4 B. 
190819a RW SacitTarii— 
3005.5 98B. 
| 190967 U Draconis— 
2941.2<121Ch, 3000.5 12.00, 30136 12.0Hu. 
190941 RU LyrazE— 
2995.6 11.3 Pc. 
190926 X LyraE— 
2985.6 9.1 Pt. 
191007@ W AguiILaE— 
2960.2 89Ch, 2985.6 9.5 Pt. 








54 Monthly Report of the . 








{merican Association 


VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. 
191007b TY AQuILAE— 
2960.2 11.8 Ch, 
1910790 R —. 
2959.1 7.8Ch, 
191033 RY SaGitTTaRrlI— 
2940.1 10.2 Ch, 
2968.3<11.5 L, 
2994.3<11.5 L, 
191350 TZ Cyeni— 
2973.7 10.8 To, 
2991.6 108 Y, 
191319 S SAGITTARII— 
2940.2 10.2 Gi, 
191321 Z SAGITTARII— 
2972.3. 12.2 Gi. 
191637 U Lyrar— 
2985.6 10.0 Pt, 
192928 TY CyGni— 
2993.5 10.2M. 
193311 RT AguiLaAE— 
2985.6 8.9 Pt, 
193449 R CyGni— 
2941.1<11.2 Ch, 
2979.7<11.8 To, 
2987.7<12.1 To, 
2992.7<10.9 Hj, 
3002.6<10.0 Br, 
193509 RV AguILaE— 
2970.6 10.3 To, 
2985.6 10.8 Pt, 
193732 TT Cyeni— 
2993.6 74M, 
194048 RT Cyeni— 
2041.1 8.1 Ch, 
as 5 10.2 Gi, 
2985.6 11.6 Pt, 
2991.6 11.0B, 
3003.6<10.0 Jd, 
194348 TU Cycni— 
2941. 1<11.2 Ch, 
2993.6<12.1 M, 
194632 x Cycni— 
2960.2 


7.0 Ch, 
2967.4 6.7 Pe, 
2979.4 72Pe, 
2983.7 7.3 Le, 
2986.6 7.7 V, 
2990.6 8.0Ca, 
2995.7 85Lec, 
3012.6 82Hu. 
194604 X AouiILar— 
2984.9<12.9 Wf 
3002.6<12.3 Wf 
195116 S SacitrAaE— 
296.5 6.2 Mu, 
29926 54Mu, 
2997.6 6.0Mu, 


195202 RR AQuILar— 
2979.7<11.4 To, 


J.D. Est.Obs. 


2985.6 10.3 Pt. 


2985.6 7.9 Pt, 
2959.1<11.5 Ch, 
2980.2<11.0 L, 

2994.6<10.3 Bh. 


2979.7 10.8 To, 
2991.7 11.0 To. 


2972.3 12.0 Gi, 
3004.6 10.4 De. 


2996.6 89B. 


2964.7<12.1 To, 
2981.7<10.9 Hj, 
2990.6<11.0 Ca, 
2993.6<12.1 M, 
3004.6<10.9 De. 


2973.6 10.1 To, 
2987.6 10.3 To, 
3005.6 7.5B, 
2064 4 


9.4 Rk, 
2981.7<10. 

1 

1. 


r= ip 


Hi, 
2986.6<111 V, 
2993.6 11.5 M, 
3004.6 11.6 De. 


S 


2964.4<12.1 Rk, 


2995.6 11.9 Pc, 


2964.3 
2969 3 
2979.7 7.2To, 


29846 7.4Pc 
2986.7 75Hi, 
20017 77To, 
2096.7 8.1 Bh, 


. 2985.6 142 Wi, 
, 3010.6<10.2 Jd. 


2987.6 
2993.6 
2998.6 


2982.7<12.2 To, 


5.8 Mu, 
6.0 Mu, 
5.4 Mu, 


J.D. Est.Obs. 


2989.5 8.3 Ca, 
2964.3 12.9L, 
2983.2<12.5 L, 
2982.7 11.2 To, 


2989.5<11.1 Ca. 


2967.4<12.4 Pe, 


2982.7<12.1 To, 


2991 6<13.3 B, 
2995.6<10.9 Bh, 


2979.6 10.2 To, 
2988.5 10.8 0, 


3012.6 


2967.4 105 Pe, 
2983.4 11.0 Gi, 
2986.7<10.0 Hj, 
2995.6 11.4 Pe, 


2967.4<11.7 Pe, 
3004.6 11.0 De, 


2964.8 6.5 To 
2973.7 7TAToO, 
2981.7 7.2 Hj, 
2985.6 7.5 Pt, 
2988.7. 7.3Lec, 
2993.6 8.1 Hi, 
3001.6 80Ca, 
2989.6< 10.2 Jd, 
2938.6 5.3 Mu, 
29946 6.1Mu, 
3000.6 5.6 Mu, 
2987.7<.12.2 To, 


75 Hu. 


J.D. Est.Obs. 


2996.5 8.7 Ca. 
2966.3 11.5L, 
2984.6<10.3 Bh, 


2985.6 11.0 To, 


2976.7<10.9 Hj, 
2986.7<10.9 Hj, 
2991.7<12 1 To, 
2995.6 13.4 Pe, 


2982.6 10.4 To, 
2991.7. 10.3 To. 


2969.3 9 

2984.7 <9.8 Hj, 
2990 6<10.5 Ca 
3002.6<10.0 Br. 


2969.4<12.7 Rk, 
30126 10.2 Hu. 


2966.4 67 Pe, 
2977.7 71H}, 
20627 J.5 10, 
29857 7.4Hi, 
2990.4 83 Pe, 
2993.6 7.7M, 
3006.5 8.3 B, 
2994.6<13.3 B 
2990.6 5.4\Mu, 
2995.6 6.2 Mu, 
3001.6 6.0Mu. 


2991.7<12.1 To. 


9 Rk, 
g 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
195553 Nova Cyeni #3— 
2906.4 9.6L, 2969.5 10.0Gi, 29743 9.3L, 2981.3 9.5L, 
2981.6 9.5 Pt, 2983.5 9.5 Pt, 2985.6 95 Pt, 29866 94V, 
2989.5 9.5 Pt, 2990.6 9.7 Ca, 29926 99Y, 29943 9.51 
2996.6 9.7 Ca, 29996 94Pc, 2999.7 98 Pt, 3011.5 10.1 
195849 Z Cycni— 


2959.1 83Ch, 2964.7 83To, 2968.5 83Gi, 2979.7 83To, 
2982.7 85To, 2983.5 86Gi, 29847 88 Wi, 2985.6 9.1 Pt, 
2986.6 9.3V 2991.7 89 To, 29936 94M, 29968 9.3 Wf. 


3002.7. 10.0 Wf, 2006.6 10.0 B. 
200212 SY AgquiLaE— 
2964.3 13.2L, 2980.3<122L, 2983.4<13.0L,  2994.3<12.2L, 
200647 SV Cycni— 
2993.6 92M, 30046 88De, 30056 85B, 3012.6 8.0Hu. 
200715a S AgquiLaE— 
2968.4 10.0Gi, 2983.6 9.6Le, 2984.3 98Gi, 2985.6 10.1 Pt, 
| 2989.5 9.6Cl, 29916 96B, 2992.6 9.4Mu, 2993.5 9.5 M, 
| 2995.6 9.5 Le, 3009.6 10.0B. 
200715b RW AguiILaE— 
2983.6 9.0Lc, 2989.5 9.5Cl, 29916 9 
2993.55 9.0M, 29956 89Lc, 2996.7 9 
200812 RU AguILAaE— 
2998.6 12.1 B. 
200822 W CapricorNi— 
2992.6<12.6 Y. 
200938 RS Cycni— 
2939.3 7.9Ch, 2966.4 7.6L, 2967.4 
2983.3 7.2L, 2985.6 7.5 Pt, 2993.6 
200916 R SacitTAE— 
2983.7 9.4Le, 2989.5 10.1 Cl, 2993.5 
2995.7. 87 Br. 
200906 Z AQuILAE— 


3B, 29926 99 Mu, 
4Br, 30096 92B. 


as) 
% 


2974.3 7.4L, 
2994.3 7.3L. 
9.8 


1o 900 
’= wun 
= 
= 


2 
a 


2995.6 


2968.4 13.2Gi, 2983.6 136B, 29843 13.6 Gi. 

201008 R De.tpHini— 
2966.4 8&7L, 2974.3 9.2L, 2983.3 9.7L, 2985.6 9.6 Pt, 
2993.5 100M, 29943 10.0L, 29966 9%7B 


201130 SX Cyceni— 
2991.6<13.0 Y. 

201121 RT CapricorNni— 
2968.3 7.0L, 2982.3 7.0L, 2986.6 7.6Lce, 29943 68L. 

201647 U Cycni— 
2967.4 11.2 Pe, 2983.4 9.3Gi, 2983.7 98Lc, 2985.6 9.0 Pt, 
2988.6 93Jd, 2988.6 98Lc, 2989.6 93Jd, 2993.6 10.5 M, 
2995.6 10.0Lc, 30046 88De, 30106 90Jd. 

202539 RW Cycni— 
2993.6 8.5 M. 

202622 RU Capricorni— 
2978.6 12.3 B. 

202954 ST Cycni— 
2991.6<13.0 Y. 

202946 SZ Cycni— 
2998.6 8&7B. 

203226 V VuLpecuLAE— 

2985.6 9.2 Pt. 
203611 Y DeL_reHini— 

2996.6 


2996.6 13.5 B. 
203847 V Cycni— 
2935.1 8.4Ch, 29421 83Ch, 2983.55 78Gi, 2993.6 87M, 
2998.6 83B. 
203816 S DetpHini— 
2986.6 11.3V. 2989.5 11.0Cl. 29916 10.7B, 30096 99B. 
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J.D. Est.Obs. 


Star J.D. Est.Obs. 
204016 T DetpHini— 
2984.7 12.0 WE, 
204104 W Agquari— 
2965.3 14.0 L, 
204318 V De_eHini— 
2968.5 10.0 Gi, 
204405 T Aguari— 
2935.1 89Ch, 
3001.5 7.6Ca, 


204846 RZ Cycni— 
2969.5 10.4 Gi, 
205017 X DeLPHINI—- 
2983.6 87B, 
205923 R VuLPEcULAE— 
2969.4 12.9 Gi, 
30126 89 Hu. 
210129 TW Cycni— 
2991.6 12.8 Y. 
210382 X CEepHEI— 
2992.6 12.1 Y. 
210504 RS Aguari— 
2965.3 12.7L, 
210868 T CepHei— 
2937.1 9.7 Ch, 
2990.3 10.2 L, 
3006.6 9.3 B. 
211614 X PEGAsiI— 
2970.4 9.8 Gi, 
212030 S Microscorri— 
2984.6 11.8Bh. 
213244 W Cycni— 
2966.3 6.0L, 
2974.3 6.2L, 
213678 S CePHEI— 
2967.4 8.3 Gi, 
213843 SS Cyeni— 
2934.1 11.6 Ch, 
2964.4 10.8L. 
29654 11.3 Gi, 
2968.5 11.7 Gi. 
2970.4 12.0 Rk, 
2971.6 11.8L. 
2974.3 118L, 
2977.7<102 Cl, 
2980.3 12.0 L, 
2982.3 11.9L, 
2984.4 120Gi. 
2984.7<103 Hj, 
2985.6 11.9 Wf, 
2986.6<11.3 V, 
2988 6<11.8 Jd, 
6 11.5 Pt, 


11.5 Pt, 
11.6 De, 
11.6 B, 


J.D. Est.Obs. 
2987.5 12.5 Pt, 
2982.3 
2989.6 


2985.5 
3005.5 


2983.5 


14.0 ,L 
11.0 Hu, 


7.0 Pt, 
8.0 B. 


10.8 Gi. 
2985.5 
2991.6 


8.4 Pt, 
11.9 B, 


2980.3 11.9L, 


2965.7 10.2L, 
2993.6 <9 2 Cg, 


2985.5 10.0 Pt. 


2968.3 58L 
2980.3 5.8L, 
2996.5 87B, 
2945.3 9.4Ch, 
2964.4 11.1 Rk, 
2966.4 11.6L, 
2968.6 11.7 L, 
2970.5 11.8 Gi, 
2972.3 11.8L, 
2974.6 11.9 Gi, 
2978.6 11.7 B, 
2980.5 11.8 Pt, 
2983.3. 12.1 L 


2984.5 12.1 Gd, 


2984.8 12.0 Wf, 


2985.6 11.7 Y, 


2986.7<10.9 Hj, 


2989.5 11.6 Ca, 
2989.7 11.7 Y, 

2990.5 12.0 C1, 
2992.6 119B. 

2994.4 119Gi, 
2996.8 11.5 Pt, 
2998.6 11.8 To, 
3001.6 11.8 Ca, 


2996.8 
2994.3 
2994.4 
2989.5 


3008.6 
2994.4 


2990 3 


2980 3 
2994.6 


2991.6 


2970.6 
2994.4 


2996 8 


2946.3 
2964.6 
2967.4 
2969.3 
2970.6 
2973 5 
2976.5 
2978.6 
2981.5 
2983.5 
2984.5 
2985.5 
2986.5 
2987.4 
2989.5 
2990.3 
2991.6 
2993 4 
2994.6 
2996 8 
2999.6 
3002.6 


11.9 Wi, 


13.9 L. 
11.4 Gi, 
7.6 Ca, 


9.1 B. 
11.2 Gi, 


12. 


10.3 L, 
10.1 Bh, 


9.8 M. 


, 2969.5 


3005.6 
3013.6 


116B, 


11.7 Hu, 


3006.6 11.6 B. 
3013.6<11.8 Jd, 


J.D. Est.Obs. 
3002.7. 11.8 Wf. 


2996.6 
2989.6 


11.6 B. 
7.5 Hu, 


3009.6 9.4B, 


2989.6 
2996.8 1 


2993.4 


2972.3 6.2L, 


3009.6 8.5B. 
2959.1 
2965.3 
2968.3 


8.4 Ch, 
11.1 L. 
11.7 Rk, 
11.8 Gi, 
11.7 Gi, 
12.0 L, 
11.8 Gi, 
11.8 Be. 

2981.5 11.8 Pt, 
2983.6 12.0 B, 
2984.6<11.7 Pe, 

2985.5 11.9 Pt, 
29866 11.9 Wf, 

29876 11.7 Pt, 
2989.6 11.9Hu. 
2990.3 12.0 L, 

2991.7 12.0 To, 
2993.5 11.5 Ca, 
2994.7 11.9Lyv, 


2971.5 
2973.6 
2977.4 
2980.3 


. 20976 116B. 
11.8 Wf, 


2999.6 11.9 Pc, 
3003.6<11.8 Jd, 
3008.6 11.5 B, 

3013.6 10.8 Lv. 
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VARIABLE STAR OBSERVATIONS, October 20 to November 20, 1921—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
213937 RV Cycni— 
3005.6 80B, 30126 7.3Hu. 
214247 R Gruis— 
2995.6<11.4 Bh. 
215934 RT Prcasi— 
2992.6 10.3 Y. 
, 220412 T Prcasi— 
2965.3 13.2L, 2983.3 14.0 L, 2993.5<013.5 Gi, 2994.4 14.0L. 
220613 Y PrGAsi— 
2970.4 11.6Gi, 2983.5 11.7B, 2993.5 11.8 Gi. 
220714 RS PrGAsi— 
2970.5 10.4Gi, 2983.5 11.0B, 2993.5 11.3 Gi. 
222439 S LacerTAE— 
2968.6 9.1L, 29686 9.4L, 2983.3 10.0L, 2983.5 99 Gi, 
2994.6 10.7L, 3005.6 11.0B. 
223841 R LacerTaE— 
29685 10.2Gi, 2968.6 10.2L, 2983.3 11.0L, 2983.6 10.6 Gi, 
2994.6 11.9L. 
225120 S AQUARII— 
2991.6 11.8 Y. 
225914 RW PecAsi— 
2984.5 93B, 2987.5 10.1 V, 2988.6 10.2 Mu, 2990.5 10.30, 
2991.6 10.1 Y, 3008.6 10.7 B. 
230110 R Prcasi— 
2984.6<10.5 Br, 2991.6 11.9 Y. 
230759 V CassiopeIAE— 
29653 122Gi, 2985.5 12.6 Pt, 29926 128B, 2994.5 12.2 Gi. 
231425 W Prcasi— 
2964.4 11.5L, 2970.7 11.2L, 29813 11.0L, 29946 99L. 
231508 S Precasi— 
2964.3 98Pe, 2985.5 10.4Pt, 3008.6 11.2B. 
233335 ST ANDROMEDAE— 
2955.1<11.0Ch, 29848 10.1 Wf, 2985.5 10.0 Pt. 29968 9.7 Wf, 
2998.5 94B, 3002.7 9.7 Wf, 30126 89Hu. 
233815 R Agvuarii— 
2935.2 10.0Ch, 29836 9.1B, 2985.5 9.6 Pt, 2986.6 9.3Ca, 
2996.5 91Ca. 
233956 Z CASSIOPEIAE— 
2984.8 12.3 Wf. 2985.6 12.2 Wf, 2986.6 12.1 Wf, 2996.8 11.6 Wf, 
3002.7 11.3 Wf, 3006.6 10.8B, 3008.6 10.1 B. 
235053 RR CAssiorpEIAE— 
2965.3<13.6 Gi, 2994.5 13.8 Gi. 
235209 V Crti— 
20653 11.7L, 2967.4 11.5Gi, 2983.4 12.4L. 2984.4 13.4L, 
2994.5 13.0 Gi. 
235350 R CAssiorEIAE— 
2965.4 6.7Gi, 29786 6.7Gi, 2993.5 7.0Gi. 
235715 W Crti— 
2967.4<14.0 Gi. 
235855 Y CAssiopEIAE— 
2965.4<12.8 Gi, 2992.6<13.3B,  2994.5<12.8 Gi. 
235939 SV ANDROMEDAE— 
2978.6 92B, 2985.5 10.0Pt, 29896 99Hu, 2991.5 98 Y. 


Total Observations: 1432. Stars Observed: 245. Observers: 33. 


R Coronae was, at last accounts, nearly at full brightness, and is now 
unfavorably placed for observation. It is hoped that early morning observers 
will be on the alert to observe it as soon as it reaches the eastern sky. SS Cygni 
passed through a narrow maximum during the latter part of November. The 
next maximum may be expected about the first of February. 














58 General Notes 





Dr. Annie J. Cannon delivered another of her timely and inspiring lectures 
at Smith College on December first. Prof. K. P. Brooks, Dr. Joel Metcalf, 
and W. W. Bickell have had occasion to extend astronomical interest through 
the medium of our Slide Collection. 

Dr. C. C. Godfrey has purchased a new home at Stratford, Conn., and 
proposes to erect an observatory on the premises. Mr. C. E. Barns, of Morgan 
Hill, Cal., has finished the erection of a splendid reflecting telescope of his own 
construction. 

With the coming of unsettled winter weather conditions it behooves us, one 
and all, to take advantage of every opportunity for observing. 

The following is a list of all the observers who contributed to this report: 
Messrs. Benini “Be,” Bouton “B.” Brocchi “Br,” Bunch “Bh,” Carr “Ca,” 
Chandra “Ch,” Clement “Cl,” Miss Clough “Cg,” Delmhorst “De.” Ginori “Gi,” 
Godfrey “Gd,” Hoerl “Hj,” Hunter “Hu,” Jordan “Jd,” Lacchini “L,” Lacy “Le,” 
Leavenworth “Lv,” McAteer “M,”’ Mrs. Morris “Ms.” Mundt “Mu,” Mur- 
ray “My,” Mrs. Norcross “Ne,” Olcott “O,” Peltier “Pt,” de Perrot “Pe,” 
Proctor “Pc,” Reesinck “Rk,” Suter “Su,” Townley “To,” Vrooman “V,” 
Waterfield “Wf,” Yalden “Ya,” Miss Young “Y.” 

ArviLte D. Waker, Recording Secretary. 





GENERAL NOTES. 


Dr. J. S. Plaskett, director of the Dominion Observatory at Victoria, 
B. C., delivered an address before the A. S. P. in San Francisco, on Saturday, 


November 12. He then went to Pasadena and spent a week at the Mt. Wilson 
Observatory. 





Charles R. Cross, professor emeritus of physics at the Massachusetts 
Institute of Technology, died on November 16 in Brookline, aged seventy-three 
years. Professor Cross was much interested in astronomy and taught classes 
in the subject in the Institute of Technology. 





Request to Members of the A. A. V.S.O.—During the past year a 
number of members of the American Association of Variable Star Observers 
signified their willingness to record all telescopic meteors seen during the course 
of their variable star observations and communicate the same to the under- 
signed. These observations are for the formation of tables to appear in future 
publications of the American Meteor Society, full credit being given to each 
person reporting. Those who kindly agreed to make these observations, and 
any others who by chance recorded telescopic meteors, are requested to send 
the records in to the writer by Jan. 15, 1922 at latest, so that a preliminary re- 
port of the total results may appear in the annual report of the A. M. S. for 1921. 

Cnas. P. OLivier. 
Leander McCormick Observatory, University, Va. 
1921, December 1. 





New Branch Observatory for Paris.—M. B. Baillavd, director of the 
Paris observatory, has presented to the Council a long report on the desirability 
of establishing a branch observatory in a more favorable location than the one 














General Notes 59 








now occupied in the midst of the city. From the report it appears that such a 
project has been considered from time to time for many years and a _ be- 
ginning had been made by the selection of a new location near Paris just before 
the war began. The new observatory, if developed according to the recommen- 
dation of the director, will have instruments of great power, including a reflector 
of about 40 inches aperture and a reflector of from 72 to 100 inches aperture. If 
the project is carried out the two principal telescopes may be located at more 
favorable points than the main establishment near Paris. 





The Eclipse Expeditions to Christmas Island.—The Royal Obser- 
vatory at Greenwich, England, with the aid of the Joint Permanent Committee 
of the Royal Society and the Royal Astronomical Society, is sending an expedi- 
tion to Christmas Island to observe the total eclipse of the sun which will occur 
September 20 this year. 

A joint Dutch and German expedition will also go to Christmas Island. 
The party will include Professor Voute of Batavia University and Professor 
Freundlich of Germany and possibly Professor Einstein will be present to ob- 
serve the eclipse. 

The Greenwich party will consist of Mr. H. Spenser Jones, chief assistant, 
and Mr. P. J. Melotte, the discoverer of the eighth satellite of Jupiter. They 
will leave England early in February for Singapore, whence they and _ their 
equipment will be conveyed to the island by a steamer belonging to the Christmas 
Island Phosphate Company, which is giving valuable help to the project. 

The equipment to be taken by the British party will include the 13-inch 
astrographic telescope which was used in making the Greenwich sections cf 
the international photographic chart of the sky. 

The party expects to have its instruments erected in May and to carry out 
an extensive program of photometric work, linking up the survey of the 
southern hemisphere of the sky with that which has been done in the northern 
hemisphere. 





The Syracuse Astronomical Society was founded over a year ago 
at my suggestion and initiative. It has at present 108 members. It holds fous 
regular meetings a year and has in prospect 13 Sections, as follows: 1. The 
Starry Heavens. 2. The Sun. 3. The Moon. 4. The Planets. 5. Multiple 
Stars. 6. Variable Stars. 7. Nebulae. 8. Comets. 9. Meteors. 10. Astro- 
nomical Photography. 11. Stellar Spectra. 12. Stellar Parallax. 13. Star 
Streaming. The Sections are to be organized. with leaders, by the Executive 
Committee when in its judgment there is a demand for them. At present only 
two of them have been in operation, a Section on The Starry Heavens or The 
Constellations, and a Section on The Planets. Sections meet at the convenience 
of the members. At three of the four regular meetings held in 1920-21 Stereopti- 
con lectures were delivered. The topics and lectures were: Comets, the late 
Vice Chancellor Peck; Systems of Suns, Professor E. D. Roe, Jr.; The Spectro- 
scope, Professor R. A. Porter and Colleagues of the Department of Physics. 

The last regular meeting was to have been a joint meeting of the Society with 
the Syracuse Chapter of Sigma Xi, at which Professor Edwin B. Frost was 
to have delivered his lecture on New Light from Old Stars. He was to have 
been the guest of honor at a joint dinner of the Societies preceding the lecture. 
He was however obliged to cancel all his lecture engagements, much to our 
disappointment. The Astronomical Society however held a dinner, followed by 
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a business meeting, at which the officers were re-elected for another year. Dr. 
Jeremiah Zimmerman spoke on the Historical and Cultural Aspects of Astrono- 
my, and Prof. and Mrs. Roe reported on the Summer meeting of the American 
Astronomical Society and recent advances in Astronomy. Those present at 
the meeting on August 6, 1920, at which the Society was launched, were the 
late Vice Chancellor Henry A. Peck, Dean W. P. Graham, Prof. C. J. Kullmer, 
Prof. Royal A. Porter, Prof. E. D. Roe, Jr., Mr. Morgan R. Sanford and Mr. 
A. L. Wallon. At this meeting the above officers were elected. The member- 
ship is largely made up of residents of Syracuse, and surrounding towns and 
villages. Several fine telescopes are owned by members. 


E. D. Rog, Jr. 





Nova Puppis. —A nova that attained magnitude 7 or brighter in 1902 
has been found by Miss Woods on Harvard photographs. Its position is: 
R. A. 8" 9™ 36°.4, Dec. — 26° 15’.8 (1900). The galactic coordinates are: Long. 
214°, Lat. + 6°. More than four hundred photographs of the region of the nova 
have been examined. The star was of magnitude 7 on November 19, 1902, and 
remained of approximately that brightness for seventeen days. After some 
fluctuations, it decreased to the tenth magnitude and was of magnitude 10.5 
on June 3, 1903. In 1905 it was fainter than 14.5 on a Bruce plate showing 
stars of magnitude 15, but does not appear on any later photograph. 

No photographs are available here for an interval of twenty-six days 
before the star’s appearance on November 19, 1902. It was fainter than mag- 
nitude 10.3 on the 24th of the preceding month, and no object appears in the 
position of the nova on a photograph made in 1901, which shows stars of 
magnitude 16 or fainter. The spectrum of the nova was not obtained. 

Harvard College Observatory Bulletin 760. 





Meteor Seen in New Jersey.—I had two reports of a meteor, appar- 
ently the same as that seen by Dr. Davis reported in December number. It was 
reported as having been seen from Lambertville, N. J., by one of my students, 
C. W. Cook, and from Ellwood, N. J. 

December 15, 1921. S. G. Barron. 





Observations of the Meteoric Shower from Winnecke’s Comet. 
—The latter part of June is the rainy season in the greater part of Japan. So the 
past summer has been unfavorable to observing the meteoric shower connected 
with Winnecke’s comet. Mr. S. Inouye and I went to Hokkaido to observe the 
meteors. Unfortunately owing to the bad weather, we could not obtain satis- 
factory results, but we saw some meteors on June 28, 29, July 1, and 2. On 
June 29 Mr. Inouye observed 31 meteors at Asahikawa, of which 12 were from 
the radiant of Winnecke’s comet. On July 1 I observed 27 meteors at Obihiro, 
and only one of them was from this radiant. 

A request to watch for meteors was sent to many meteorological stations, 
and some observations were reported to us. Among them the observations at 
the Zinsen Meteorological Observatory in Chosen are most valuable. About 
330 meteors were recorded by several observers at Zinsen from June 25 to 
July 3. On June 30, 73 meteors were recorded of which about 23 were from 
the Winnecke Comet radiant. On the other nights, the Winnecke meteors 
were less than one seventh of all meteors. The radiant point 
233°, + 54°, on June 30. 

Tokyo Astronomical Observatory, Oct. 31, 1921. 


was about 


S. Kanna. 
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